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THE RE-ORGANIZATION OF MARKETING 
IN NORTHERN IRELAND. 

Thb question of the improved marketing of Nofthann Irebiod 
agriocdturaJi produce has received the constant attention of the 
Northern Ireland Ministry of Agriculture since its inception, end 
a long series of legislative enactments dealing with marketing has 
been passed by Parliament. This body of legislation falls into 
two parts. Dnmg the years from 1922 to 1932 a series of Acts 
was passed dealing with the standards of quality to be comidied 
with by farm^ selling agricultural products, and also by 
wholesale dealers ei^aged in trading in the various agricultural 
products dealt with by legblation. This early legiriailon was 
concerned ptbharily with improving the quality of the paroduoe 
marketed by controlling the methods of sale, cd gradipgi ahd of 
packing adopted by the farmer or the wholesaler. Ztoii^ the 
period since 1932 legislation has been more particularly conoemqd 
with the actual methods of marketing, with the re-organisation 
of the channels through which agricultural produce passes hfbm 
the farmer to the consumer, with the elimination of unnecessary 
and redundant intermediaries, and with the limitation cd .ihe. 
margin enjoyed by those who process, or trade in, agtiouttursl 
products where this margin has been found to be excessive. 
Even in this later legislation, howerer, considerations of qti^ty 
have seldom been absent and, as will be seen, it has b^ a 
cardinal feature of recent agricultural legislation in Northern 
Xrelaod to secure that wherever possible agrieulturai products 
are sold to the eonatuner on a quwty basis. 

. One of the great advantages enjoyed by the agricultural 
industry iu Northern Irelaiad through the creation of a separate 





2 Be-organizatim of Marketing in Northern Ireland. 

Parliament in 1921 has been the greater ease with which parlia¬ 
mentary time has been found for the consideration of agricultural 
subjects. In a country where almost one-half of the population 
resides in rural areas, and with a Parliament of 52 members of 
whom 27 represent predominantly rural constituencies, this 
interest in agricultural questions will be readily appreciated. 
As a consequence, parliamentary time has seldom been lacking 
for the introduction and consideration of agricultural measures, 
and it has been possible to tackle the reform of agricultural 
marketing methods by stages. It has seldom been necessary to 
proceed by means of. a single comprehensive enabling enactment, 
and gradual improvement has been effected by successive Acts 
of Parliament each of which has been limited and precise in its 
scope but has opened the door for the introduction of further 
reforms at a later date. This progressive and ad hoc character 
of Northern Ireland legislation may be well illustrated from the 
Marketing of Eggs Acts passed between 1924 and 1936. 

The Iferketing of Eggs Act of 1924, which was the first enact¬ 
ment dealing with marketing passed by the legislature in Northern 
Ireland, provided for the licensing of all wholesale dealers in eggs, 
and for giving the Ministry of Agriculture power to prescribe the 
grades and style of packages in which wholesale dealers should 
sen eggs. The fee for a Ucence was one pound and the licence 
remained in force indefinitely unless it was revoked for non* 
compliance with the prescribed conditions attaching to it. 
Nevertheless, the effect of the Act of 1924 was outstanding in the 
highest degree. It ensured that ah Northern Ireland eggs sold 
by wholesale should be sold in accordance with specified weight 
gi^es in standard cases, and that all eggs included in these 
grades should have been tested for freshness by the daylight 
tester, or ** candled,” to use the expression which is probably 
most familiar in Great Britain. The Act of 1924 resulted in a 
widespread improvement in the reputation of Northern Ireland 
eggs with the wholesale trade in Great Britain, and in a con¬ 
sequent improvement in demand. The universal grading and 
candling of eggs by wholesale dealers, which the Act involved, 
revealed, however, the extent to which eggs which were of inferior 
freshness and cleanliness were being marketed by producers. 
Consequently, by the Marketing of Eggs Act, 1926, it was made 
an offence for anyone to sell or have in his possession for the 
purpose of sale, eggs which were stale or which wore dirty. 
Such an enactment may appear drastic. Caveat emptor —^let 
the buyer beware—has been a motto which has applied too 
long in the sale not only of agricultural produce but of other 
gO(^. But^ when the wholesale trade was in the position of 
having to reject as unsuitable e^s which failed to attain a high 
standard of freshness and cleanliness, it was clearly inequitable 
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that producers should be left free to market stale and unclean 
eggs -without let or hindrance. This -was especially the case when 
the producer -was deliberately holding up his supplies of e^ 
upon a rising market in order to obtain the advantage of an 
enhanced price. While, however, penal action against the 
producer who markets eggs of inferior quality may be essential 
in the interests of the trade as a whole, it cannot be the sole basis 
for marketing reform. The Ministry of Agriculture has not 
hesitated to use its powers under the Act of 1926 to prosecute 
producers guilty of marketing dirty and stale e^s. No less 
than 230 prosecutions for this cause have been instituted since 
the 1st January, 1927. But it is of even greater importance to 
seek to educate producers to market their eggs in good condition. 
Consequently, under the Act of 1931, power was taken to impose 
an annual licence fee. Wholesale dealers were divided into two 
classes : (1) dealers of Class A, who collected, tested, graded and 
packed eggs for the wholesale market either in Northern Irdand 
or Great Britain j and (2) dealers of Class B, who merely collected 
eggs and sold them to dealers of Class A. Class B dealers may 
not sell eggs by wholesale, but only by retail dir^t to consumers. 
In the former case an annual licence fee of £3 was imposed, and 
in the case of Class B collectors an annual fee of £1. An addi¬ 
tional licence fee of Jd. per 360 on all e^ exported to Great 
Britain was also imposed. The proceeds of this increased revenue 
from licence fees have been utilized for the piupose of maintaming 
a staff of educational officers whose work has consisted of vMting 
producers and giving instruction in the best methods of produoiig 
^gs and preparing them for market. The Act of 1931 also 
provided for the registration of the premises of wholesale dealers 
as -wdl as for the licensing cff the dealem themselves, has 
enabled the MOmistry of Agriculture to ensure that proper and 
adequately equipi>ed premises are used, and that e^B are not 
handled in proximity to commodities such as fish, oil, or anythmg 
else likely to impair the quality of the eggs. 

Finally, there has recently been passed the Marketing of 
Eggs Act, 1936. The main pro-dmons of this Act are in rdation 
to the fixing of prices for the purchase of eggs by licensed whole¬ 
sale dealers from producers, and are dealt -with later. But in 
addition the Act requires the licensing of all retailers of eggs 
(subject to the payment of a licence fee of variable amount), 
and enables the conditions imder whidb. eg^ are sold, or exceed 
for sale, by retail to be prescribed. Betaildrs are now requir^ 
to market eggs as either “ new laid ” or “ seconds,” and in owfer 
to comply -with this condition they must either themsel-ves candle 
e^ Or purchase tested and gra^ .eggs from Class A dealers. 
The only exception to the ride that e@gs must be sold to the 
consumer accompanied by the above quality description is in 
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the case of direct sales to consumers by producers. The Act also 
enables the Ministry of Agriculture, acting on the advice of an 
Egg Marketing Committee created under the Act, to refuse a 
licence to any new applicant for a Glass A or Class B licence if 
it appears that there is a sufiScient number of licensed wholesale 
dealers carrying on business in the area in which the applicant 
proposes to carry on business as such dealer.” Hitherto no 
power has existed to refuse licences provided that the prescribed 
conditions were complied with, and at the 1st July, 1937, no less 
than 177 Class A licences and 1,431 Class B licences were in 
force. In the case of the Class A licence-holders, approximately 
70 per cent, of the eggs shipped to Great Britain are handled by 
23 firms, but the facility with which new licences could previously 
be obtained, and the ease with which new licence-holders could 
commence trading in eggs in areas already adequately served, 
have constituted a handicap, which it is now sought to remove, 
to the improved organization of the trade. These recent 
developments in egg marketing, however, may best be considered 
in relation to the developments which have occurred since 1932, 
not only in regard to eggs but in other fields of marketing, 
which are discussed later in this article. 

The system of Hcensing wholesale dealers and the premises 
used for their trade, together with the establishment of standards 
for grading and packing, which has been described above in the 
case of eggs, was followed broadly in the Marketing of Potatoes 
Act of 1928 and the Marketing of Emit Act of 1931. Both 
these Acts related more exclusively to the export trade than in 
the case of eggs. Under the Marketing of Potatoes Act, 1934, 
however, standards of grading, packing, and quahty have been 
prescribe for potatoes sold in the city of Belfast, which standards 
are broadly similar to those for potatoes which are exported. 
Under the Marketing of Emit Act, 1931, provision is also made 
to ^ard against the practice of topping ” fruit sold locally. 
Wlule, naturally, legislation dealing with grading and stan* 
dardiaation can most readily be applied to the export trade, 
which is concentrated in the hands of a relatively few merchants,^ 
it has, nevertheless, been the policy of the Ministry of Agriculture 
to extend the regulations r^arding the packing and grading of 
eggs, potato^, fruit, and similar produce to the home trade 
whenever this has been found practicable. 

The general scope and object of the marketing legislation 
outUned above may be paralleled by similar l^slation in the 
ease of many countries which are engaged in catering for the 
requirements of the British market. Grading to standard and 

1 There w^re at July 1st, 1037, 124 licence holders engaged in the 
export of eggs, 83 m ihe export of potatoes, 50 in the export of apples* 
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the use of uniform packages have been found to be fia aAnt.ial 
steps towards the acquirement and maintenance of reputation 
and quality. Prior to 1932, the home farmer, whether in Great 
Britain or Northern Ireland, enjoyed no privileged position over 
the Dominions, or over countries such as Demnark, 
and the new states on the Baltic, in catering for the British market 
in agricultural produce. Wherever home-produced agricultural 
products had to be marketed through wholesale c ha,nnftlH it was 
found that the competition of oarefidly graded and attractively 
packed produce from overseas could be countered ohly by the 
sale of equally well graded and packed produce from home 
farms. The experience of Northern Ireland during the past 
fifteen years has amply demonstrated this fact. Prior to 1924, 
Northern Ireland eggs commanded a price inferior to many nlnaaft p 
of imported eggs. In recent years the price realized for Northern 
Ireland eggs has been second only to the price realized fco' that 
select portion of English eggs sold under the National Mark 
Scheme^ and above the price of “ ordinary pack ” English eggs. 
Similarly, after the passage cf the Marketing of Potatoes Act, 
1928, it was found that occasions occurred when Northern Ireland 
graded potatoes could be sold more readily on the Liverpool 
market than ungraded supplies from Lancashire. 

The improvement in the sale of Northern Ireland e gga , fruit, 
and potatoes, through the marketing legislation described above 
may be seen from the following figures ;— 

Table eoMparitiff shipments of Northern Ireland eggs, apples and pc^atoes 
from Northern Ireland /or each of the years 1931 to 1936 the base 
period—taken in the ca«e of eggs and apples as the aoerage of ^ five 
years 1926-1930, »»<i *n the ease of psdatoes as the average of the three 
years, SegOember l«t, 1928-Au$>wt 31«t, 1931. 


Year, 

iBggs. 

Apples. . 

Year. 

Potatoes. 

Base period 


' 

100 

Base period 

100 


120 

268 

1931-32 

m 


126 

310 

1932-33 

138 


130 

331 

1933-34 

m 


163 

119 

1934-36 

119 

1935 

173 

732 

1936-36 

214 ( 

1936 

174 

414 

1936*37 

178 


Shipments of Northern Ireland e^ and appl^ in 1936 ttem . 
2,496,023 long hundreds (120 eggs) and 132,795 cwt. respectiyely. 
For the year 1936-37 shipments of potatoes (taken for the. period 
September 1st, 1936-June 30th, 1937) amounted to 201,160 tons. 

^ There have beea occaenons when quotaltoiB lot ITortibeRv. hralaad. 
graded eggs on soihe xnarkets tove exceeded those for the oortesponding 
National Mark grades. 
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The legislation passed between 1924 and 1931 not only resulted 
in a substantial improvement in. the reputation and demand for 
Northern Ireland produce ; it also provided a firm foundation 
for the developments in agricultural marketing which have 
occurred more recently. In the preceding pages reference has 
been made principally to the Acts dealing with eggs, potatoes, 
and fruit. In addition, however, there were the Marketing of 
Dairy Produce Acts of 1929 and 1933, under which all creameries 
engaged in the manufacture of cream and butter were r^uired 
to be licensed and to be adequately equipped. This legislation 
provided a sound quality basis for the operations of the Butter 
and Cream Marketing Scheme instituted in 1936, while the 
provision for veterinary inspection of aU pigs used for bacon 
curing, and the licensing of all bacon factories, under the Agricul¬ 
tural ftoduce (Meat Regulation) Act of 1930 have been of invalu¬ 
able service in connection with the operations of the Pigs 
Marketing Scheme. 

The Agricultural Marketing Act, 1931, did not extend to 
Northern Ireland, but a somewhat similar measure was passed 
by the Northern Ireland Parliament in 1933 simultaneously with 
the passage of the Agricultural Marketing Act, 1933, by the 
United Kuig dom Parliament. Certain differences exist between 
the Northern Ireland Act of 1933 and the provisions of the 
British Acts of 1931 and 1933. The main difference is probably 
that under the Northern Ireland Act a marketing scheme may 
be framed only by the Ministry of Agriculture, and that bodies 
of producers have not the right to frame and submit a scheme. 
In framing a scheme, however, the Ministry of Agriculture is 
required to “ take into consultation representatives of the pro¬ 
ducers of the agricultural product proposed to be regulated and 
representatives of any other interests which may be affected by 
the scheme.” Objections against a scheme framed by the 
Ministry may be lodged and a public enquiry into these objections 
held. Every scheme must be approved by the Ministry and 
ultimately by Parliament. The scheme, once approved, does not 
require a poll to be taken on the question whether it shall 
remain in force, nor does it require all producers to be registered. 
Once a scheme is approved its main provisions apply to all pro¬ 
ducers irrespective of whether they are registered or not. In 
essentials I do not believe that the absence of a poll has been 
a matter of consequence. The two schemes which have been 
framed by the Ministry under the Act, and which are still in force 
(the Pigs Marketing Scheme and the Butter and Cream Marketing 
Scheme), were both introduced only after the fullest and most 
complete consultation with the representatives of producers con¬ 
cerned. The draft of the Pigs Marketing Scheme was considered 
fully by the Ulster Farmers’ Union and by the Agricultural 
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Committees in each county, while the Butter and Cream 
Marketing Scheme was also prepared in the closest consultation 
with the Ulster Agricultural Organization Society and the Ulster 
Creamery Managers’ Association. The application of the scheme 
to all producers (and not simply to registered producers) is again 
a question of administration only, since under the British Acts 
producers who are not registered are prohibited from selling the 
regulated product. The omission of compulsory registration has, 
however, proved of great administrative convenience, since it has 
avoided the necessity for the registration of large numbers of small 
producers, and for the continual scrutiny of the register. Begis- 
tration is, in fact, provided for, but with the primary purpose of 
providing an electorate for the election of members of the Board 
to administer the Scheme. Under both the Pigs Marketing 
Scheme and the Butter and Cream Marketing Scheme the election 
of members of the Boards to administer the Schemes is conducted 
by the Ministry by means of a postal vote. The electorate in 
the Butter and Cream Marketing Scheme is small, but in the case 
of the Pigs Marketing Scheme elections have aroused the keenest 
interest, and the number of registered pig producers was 33,113 
on August 9th, 1937. It is of interest to record that the per¬ 
centage of registered producers who exercised their vote at 
successive elections has been remarkably high, being 80 per cent, 
at the 1934 election and 70*5 per cent, at the 1936 election, 
clearly demonstrating the representative and democratic 
character of the Board. 

■While the differences outlined above exist between the British 
and Northern Ireland Acts, the powers which may be conferred 
on a marketing board under the Northern Ireland Act are prac¬ 
tically identical with those which may be conferred under the 
British Acts, The grading of the regulated product is, however, 
reserved to the Mimstry of Agriculture. 

It has been previously mentioned that the bulk of Northern 
Ireland legislation dealing with marketing has been of a specific 
character. The Agricultural Marketing Act of 1933 is the one 
exception to this rule, and is a general enabling measure similar 
to the British Acts of 1931 and 1933. Its passage mk due to 
the imminence of the introduction of the Pigs aiid Bacon Mar^ 
keting Schemes in Great Britain in the autumn of 1933, and the 
necessity for the introduction of similar schemes in North^ 
Ireland. It was soon found, how:ever, that greater flexibility 
cotild be attained by the passage of separate legislation for eadbi 
commodity dealt with. In this connection is not without 
interest to observe that most of the Ee-prganizatioh CommisaiaM 
which have dealt with the preparation of marketing schemes in 
Great Britain have recommended certain developments wiflch 
have not been possible under the original Agricultural 
.■A<^df 1931. ' 
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In the following pages I propose to describe the organization 
which has been adopted to date in connection with the re* 
organized marketing of pigs and bacon, milk and milk products, 
potatoes and eggs, together with some discussion of the problems 
which have been encountered in connection with each of these 
commodities. . 

I. Pigs A 3 n > Baook. 

As has already been mentioned, a Pigs Marketing Scheme 
was framed under the Agricultural Marketing Act, 1933, and came 
into operation on October 1st of that year. A Bacon Marketing 
Scheme also came into force at the same date, but has since been 
allowed to lapse. In addition, under the Agricultural Marketing 
(Pig Industry) Act of 1934, a Pig Industry Council was created 
consisting of three representatives of producers nominated by the 
Pigs Marketing Board, three representatives of curers elected by 
the whole body of curers, and three members appointed by the 
Minister of Agriculture. The duties of the Council are to fix 
prices for the sale of pigs by producers to curers and to the Pigs 
Marketing Board, but such prices, before they come into opera¬ 
tion, must be approved by the Ministry of Agriculture. It is 
also empowered to advise the Ministry of Agriculture with regard 
to aH new licences for bacon factories, and may advise the 
Ministry to refuse to grant a licence “ with a view to avoiding or 
reducing an excessive production of bacon.’* If may also record- 
mend that certain conations should be attached to the issue of a 
licence ** with a view to promoting the efiSoient production of 
bacon.” 

During the past two years the work of the Pig, Industry 
Council in regard to fixing prices and the licensing of new factories 
has become increasingly difiScult owing to the development of 
two classes of pig trade in Northern Ireland—^live and dead. 
Prior to 1934 aU pigs cured in Northern Ireland were killed on 
the farm and sold dead to curers. No curor had abattoir 
facilities for the killing of pigs, and the fact that the great bulk 
of pigs were of the Large White Ulster type, a rather heavy soft 
pig which travelled badly, made the marketing of pigs alive 
almost unknown. The type of cure in Ulster bacon factories 
prior to 1934 was invariably a dry cure, the pig carcase, after 
its arrival at the factory, being spUt on the block, the hams cut 
off and the sides boned, A l%hly valuable market for hams 
was catered for, and the reputation of Northern Ireland hams was 
probably unrivalled. The sides were converted into rolled bacon 
and marketed in the industrial districts of the South of Scotland 
and the North of England. Current ex-factory prices^ for hams 
are 146^. per ewt. and 90^. per owt. for roUed bacon. As a 

^August, 1037. 
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consequence of the high prices realized for hams, the Ulster type 
of core has in the past been able to pay prices for pigs equal to 
the Wiltshire trade in Great Britain, despite the fact that the 
yield of dried bacon and hams per hundredweight of carcase is 
only 68 lb. as compared with 88 lb. of green bacon per hundred¬ 
weight of carcase in the Wiltshire trade. Moreover, the 
Ulster curer does not obtain the value of the ofiEal, as the p^ is 
slaughtered on the farm and the offal retained by the farmer. 
Prior to 1933 the production of bacon and hams in Northern 
Ireland was approximately 370,000 cwt., of which quantity 
over one-third was made from pigs imported from the Irish Pree 
State. Although catering for an important market, the Ulster 
type of cure has admittecBy not been capable of great expansion, 
and the demand for bacon in the growing markets of the South 
of England has been for bacon of the Wiltshire type. It was 
the supply of this type of bacon, moreover, which was reduce 
by quantitative regulation of imports under the Lane Fox scheme. 
Consequently it has become increasingly necessary for Northern 
Ireland to develop a trade in Wiltshire bacon as well as in flie 
old-established Ulster t 3 q>e of bacon. In advising the Mimstry 
of Agriculture with regard to the establishment of new bacon 
factories, the Pig Industry Council has consequently refused to 
recommend the establishment of further factories unless these 
factories have been equipped with abattoirs for the kilimp of 
pigs and for the curing of these pigs in the Wiltshire style. Two 
new factories of this type were erected in 1934 and 1935, one 
capable of curing over 3,000 pigs per week and the second over 
1,600 pigs per week. Licences for two farther factories, each 
capable of handling upwards of 1,600 pigs per week, have been 
granted in 1937, but neither of these factories will be in operation 
before the middle of 1938. The establishment of these four new 
factories, which will jointly be capable of handling more than 
7,500 pigs per week, is an indication of the rapid expansion in 
pig production which is taking place in Northern Ireland. In 
1932 the proddotion of pigs for bacon purposes was 290,000 head. 
In 1936 the number was 685,000, while in 1937 the numb® wEDi 
be between 760,000 and 800,000. Concurrentiy with this 
development of Wiltshire curing factories in Jfomern In^^ 
the Mmistry of A^cultore bee concentrated upon seciiriug a 
(diange in the breed, and type of pigs produced. Id the remark¬ 
ably short period of three yeara the Large White Ulster'pig has 
been almost entirely r^laced by the Lmge /^l^te Yorkshire 
breed, which experience has shown to be equally for the 
;rdl and ham trade as for the new Wilishixe cure. 

In fixing ;^ce® for the sale of de^ pigs thie:Gc^oil has been 
operating on the basis of a tormula relating the j^ce of pigs to 
realized prices becon end, hams' a^ ineatsj together 
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with an allowance for the cost of feeding stuffs. The formula 
has necessarily been the subject of modification in the light of 
experience, but the basic figures in the formula at present in 
operation (August, 1937) are as follows ;— 

Yield of bacon and hams per ewt. of carcase . . «= 68 lb. 

Normal value of fresh meats per owt. of carcase , . 5 = Zd» 

Therefore an initial pig price of 58s. per cwt. equals an initial 
price of bacon and hams of 975. 6d. per cwt. after making an allowance 
of 14®., per owt. of bacon and hams, for curer’s costs. 

The formula also contains provisions for sharing equally 
between producers and curers any profit or loss arising through 
the price of bacon and hams and fresh meats rising or falling 
above or below the basic figures in the formula, feovision is 
also made for sharing between producers and curers any increase 
or decrease in the cost of pig feeding due to the rise or fall of the 
cost of a standard ration above or below Is, 3d. per cwt. 

In 1936 some 440,116 pigs were sold dead and 71,748 pigs 
sold alive to bacon curers in Northern Ireland. In 1936 the 
figures were 626,737 and 132,667 respectively. During this 
period the practice of the Council was to fix the price of pigs sold 
live by reference to the price of pigs sold dead, which in turn 
was governed by the rou and ham formula explained above. 
]^th prices were, of course, on a dead-weight basis, but it has 
been found by experience that the loss between live and dead 
wei^t in the case of abattoir-killed pigs is about 6 per cent, 
greater than in the case of farm-killed pigs, due to the effects of 
Srayelling the pigs to the abattoir and the change in their 
suiTOun(Sngs. In order to offset this greater loss in weight in 
the case of abattoir-killed pigs, and in order to encourage live 
pig marketing, the Council fixed the price of pigs marketed alive 
in 1936 at 65 , per owt, above the price of pigs marketed dead. 
This represented the price to the producer. An arrangement 
was made, however, under which the Pigs Marketing Board 
agreed to recoup^ the curer it the Northern Ireland price for live 

g igs, arrived at in the manner outlined above, exceeded the full 
reat Britain formula price, less Is, 6 d. per Equally, the 

Wiltshire curers undertook to pay the Pigs Marketing Board any 
amount by which the Great &itain price, less 1^. 6d, per cwt., 
exceeded the Northern Ireland price for live pigs. This reinsur¬ 
ance arrangement between the Pigs Marketing Board and Wilt¬ 
shire curers enabled the price of pigs sold live to Wiltshire curers 
in Northern Ireland to be p^g^ at a fixed margin above the 
roll and ham price during 1936. With the rapid increase in the 
number of pigs marketed alive and the growth of Wiltshire 
curing m Northern Ireland, it has become increasingly necessary 
to, find a means of correlating pig prices between the Wiltshire 
and the Ulster trade. At the end of 1936 it was the intention of 
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the Pig Industry Council to adopt the “ Greig award " prices in 
respect of the Wiltshire trade in Northern Ireland, but rater the 
breakdown of jS±ed prices in Great Britain it was agreed that a 
Wiltshire price formula should be introduced similar to the roll 
and ham formula. The main features of the formula adopted 
for the Wiltshire trade at the beginning of 1937 were as follows ;— 

Yield ol bacon, per owt. of carcase . . . . 88 lb. 

Normal value of oSal per owt. of carcase . . . Ss, 7d, 

Therefore an initial pig price of 63s. per cwt. equals an initial 
price of green bacon of 81s. 9d. per cwt. after noaking an allowance 
of 8s. 8d., per owt. of bacon, for ourer’s costs. Sharing provisions 
similar to those operating in the roll and ham trade were also included 
in the formula. 

It was provided that the roll and ham and the Wiltshire price 
formulm should work independently, but that if the Wiltshire 
formula price was less than 4s. above the roll and ham fonnula 
price, then the Wiltshire price should be fixed 4s. above the roll 
and ham price. Eq^ually, if the roll and ham formula price was 
more than 6a. below the Wiltshire formula price, then the roll 
and ham price should be fixed at 6a. bdow the Wiltshire formula 
price. In this way a definite relationship between the two trades 
was maintained. During the early months of 1937, however, tbe 
fall in the prices of Wiltshire bacon, which occurred simuilane- 
ously with a rapid increase in the cost of feeding stuffs, resulted 
in the margin between the realized price of bacon and the price 
to be paid for pigs narrowing from the standard figure of 18a, 9d. 
provided for in ihe formula to as little as 4a. lOd. in the month of 
March, As a consequence, the two Wiltshire factories then 
operating in Northern Ireland decided to close down. 

I do not wish to discuss the m^ts of the controversy whidh 
arose as a result of ihis closing do^ of Ulster’s two Wiltshiro- 
style curing factories in the late spring of 1937. Broadly speak> 
ing, the facts may be summarized as follows. During the three 
months January to March, 1937, the realized prices of roll bacon 
and hams rose 11a. lOd. pec owt. as compared with the corres> 
ponding three months of 1936, and the average price of dead 
pigs under the roll and ham formula rose from 57a. lOcZ. in ^ese 
three months of 1936 to 64a. Sd. in the same months of 1937.. 
On the other hand, the average price of green Wiltshire bacon 
(Irish Wiltshire 1st Quidity London, WholeBaler to Itetailer) 
was 98a. lOd. in the first three months of 1936 and 99a, lOdS. in 
the first three months of 1937, The Northern Ireland price for 
Wiltshire pigs rose from 62a. lOd. par ayrb. to 70a, ;2d, per owt; 
between mese periods. The worse position of the '^tdiire 
carers in Nori^hhcn lrelaad in 1937, cbnqtared widi 1936, is there* 
fore apparent. At the same time pig prices in Great Britaiia 
rose from 60a. Bd, durirg the fieri three months of 1936 {the full 
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formula price) to 725. per cwt. in these months of 1937 (average 
of 1st and 2nd quality baconers at representative markets in 
England and Wales). While, therefore, it was open to producers 
to claim that Wiltshire curers in Northern Ireland were not being 
called upon to pay prices higher than were being paid by ctirers 
in Great Britain on the open market, it was nevertheless true 
that the price of pigs to Wiltshire curers had considerably 
advanced at a time when the price of bacon had remained 
practically stationary. An arrangement was finally made under 
which, from 1st July, 1937, the Wiltshire factories re-opened and 
agreed to pay for pigs a price equal to the average of 1st and 2nd 
quality baconers at representative markets in England and 
Wales. In months when this price was less than 45. per cwt. 
above the roll and ham formula price the Pigs Marketing Board 
undertook to make up the price to the producer to at least that 
level. 

As has been explained in the preceding paragraphs, the func¬ 
tion of fixing prices for the sale of pigs by producers rests with 
the Pig Industry Council. The Council is not an executive body, 
however, and the responsibility for enforcing prices rests with 
the Ministry of Agriculture, while the responsibility for finding 
a market for any pigs which are not purchased by curers devolves 
upon the Pigs Marketing Board. Producers in Northern Ireland 
are not required to contract with curers for the sale of bacon pigs. 
The reason for this is twofold. In the first place, the market 
for fresh pork is almost negligible, and there is not the necessity 
which exists in Great Britain to differentiate between the bacon 
trade and the fresh pork market. To all intents and purposes, all 
pigs produced in Northern Ireland are for bacon purposes. In 
the second place, there are large numbers of small producers who 
do not market pigs regularly, but only once or twice a year. 
When a producer proposes to sell dead pigs he requires to obtain 
in advance a crease card from a curer, so as to be certain that 
the curer will be able to take delivery. If, however, he is unable 
to sell his pigs dead to a curer be can always market them alive 
to the Pigs Marketing Board, which is required by the scheme to 
purchase all live pigs offered to it by registered producers and to 
pay for these pigs at the prices fixed by the Pig Industry Council, 
less such marketing charges as may be fixed. During a period 
wh^ pig production has been increasing rapidly, the Pigs Market¬ 
ing Board has had offered to it numbers of pigs considerably larger 
than it can find a market for in Northern Ireland, and large 
numbers have had to be exported. Live pigs exported in 1032 
numbered 31,129. The figures for 1933, 1934, 1935 and 1936 
were 61,153, 76,824, 84,623 and 47,386 respectively. During 
May, June, and July, 1937, when the two Northern Ireland 
WJItsh&e factories were closed, no fevrer than 42,615 pigs had 



Se-orgarUzaiion of Marketing in Northern Irdand. 13 

to be shipped to Great Britaiu. Since the Board is required to 
j»y producers the prices fixed by the Pig Industry Council, and 
since a very large proportion of the pigs it buys has had to be 
exported to Great Britain (where they have to be sold to best 
advantage after transport charges have been met), and since also 
there is considerable loss in weight in the pigs during transport, 
it is apparent that the Board may be involved in heavy tracUng 
losses. The Ministry of Agriculture may, however, authorize 
the Board to collect a trading levy upon all pigs sold to it, or to 
ourers in Northern Ireland, in order to recoup Tosses so incurred, 
and also to cover any payments to ourers in connection with ^e 
price determinations of the Council. In addition, an adminis¬ 
trative levy may be imposed, of such amormt as may be approved 
by ilie Ministry, to cover the ordinary administrative expenses of 
the Board. 

Since the establishment of the Pig Industry Council in 1935 
the main functions of the P^s Marketing Board have bean in 
connection with trading. It has established some 30 centres at 
which live pigs are accepted from producers ondif^nt days eadi 
week. In addition, the Board has power to invest in l»ioon 
factories, and it is in fact making an investment of capital in the 
two new Wiltshire bacon factories which are at present under 
construction. 

The grading of pigs at curing factories is undertaken by i ke 
Ministry of Agriculture. The staff employed are whole-time 
veterinary officers of the Ministry. As has already been men¬ 
tioned, all pigs put into cure are inspected for disease under the 
joovisions of the Agrioultuial Produce (Meat Biegnlation) Act 
of 1930. When the question of pig grading arose, it was decided 
that this wmrk should be undertaken by the veterinary staff 
on meat inspection at the factorieB, and in tlm way 
producers and ourers have been adored of m efficient anq 
absolutely impartial grading service. 

H. Mile MaBESimo. 

The Tuillf marketing schemes in operation in England anid 
Wales and in Scotland south of the Grampians have one great 
principle in common. They are both basra upon the inano^e 
of poolii^ receipts ficom the hquM and the manufacturing niiar- 
kets. That principle was incapable of application in Ni^eoin. 
Ireland because of the great volume of nonnufacturing milk, :1k 
1936 approximately 15 million gallcm were sold for liquid 
consumption in Northern Ireland and 25 million galloos maoou- 
lactnred into cream aud butter at creameries. £a addition, a 
large quantity of milk is made into butter bn fams---|ffiob«h3^ 
at least 20 miHion gedlona atuntiffiy* It was at onoe appai^ 
that a system of pooling receipts from the ^e of iiqiiid arid 
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maaiufacturing milk could not operate successfully on account of 
the great volume of milk going for manufacture. Prior to the 
passage of the Milk and Milk Products Act of 1934, however, 
both the creamery industry and the liquid milk market were 
experiencing a time of the greatest difficulty. Production of 
milk for manufacture in creameries had been going on for more 
than 30 to 40 years. The co-operative creamery movement is, 
indeed, the development in agricultural marketing for which 
Ireland has hitherto been best known. The creamery system 
fitted admirably into the general economic structure of Irish 
agriculture in both North and South. On the small farms of 
Amagh, T^one and Fermanagh the dairy herd was the corner¬ 
stone of the whole agricultural system. Abundant grazing was 
available in the summer, the flush of milk obtained after spring 
calving was sent to the local creamery, and the separated milk 
returned to the farmer for feeding to his calves, pigs and poultry. 
Comparatively little winter fodder was grown apart from the 
large crops of hay of good quality which were normally obtained, 
and which provided the basis for a winter maintenance ration for 
the dairy herd. Little attempt was made to keep up milk yields 
during iiie winter. Cows generally calved in the spring and the 
calves were sold as six- or nine-months-old stores in the autumn. 
-The summer m il k was sent to the creamery and the receipts' 
from its sale, together with the separated milk for feeding, 
provided a useful addition to the farm income. The drastic 
dump in butter prices which occurred in 1933 and 1934, however, 
made farmers even in remote creamery districts willing to 
attempt an invasion of the Belfast market for liquid milk, which 
had been made easily accessible by transport developments. The 
prospect of cheap milk led distributors to push out further and 
further afield in order to collect supplies for the liquid market, 
especially in areas where good roads existed. 

A pooling system being impracticable, the Ministry of 
Agriculture decided that the most suitable policy for Northern 
Irdand conditions was to divide milk producers into different 
categories upon a quality (i.e., a cleanliness) basis. Accordingly, 
under the and Milk Products Act of 1934 it was provided 
that .all milk should be sold in accordance with four quality 
grades, A, B, 0 and D, and that producers daould be licensed 
for the production of the first three of these grades of yni)k ± 
licence is not required for the production of Grade D milk, but 
this milk may not be sold for liquid consumption. The standard 
for Grade A corresponds broadly with that for the old Certified 
OTade in Great Britain. The milk is from cows which have passed 
the double intradermal tuberculin test, which is carried out by 
yetepa^^cers of ^e Ministry of .%iouIture. In the case 
nf Grades B and 0 milk, the cows must be clean and healthy 
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and show no clininal symptoms of tuberculosis. The byres and 
equipment of producers of Grades B and C milk must also comply 
with certain prescribed standards. All Grade B milk must be 
cooled at the farm to not less than 60° F. Grade B milk is subject 
to a bacteriological test of 300,000 per c.c., and for practical 
purposes differs from Grade A milk oidy in that the cows are. not 
subject to the double intradermal tuberculin test. Grade 0 milk 
is subject to the Methylene Blue Reduction test on lines broadly 
similar to those applied to accredited milk in England and Wales. 
Grade D milk comprises milk produced by all persons who are 
not licensed for the production of A, B, or 0 milk, and may be 
sold only for manufacture. At the 1st July, 1937, there were 
Ucensed 56 Grade A producers, 961 Grade B producers, and 6,898 
Grade G producers. The great majority of the Grade 0 producers 
are suppliers of milk to creameries, and do not sell anilk on the 
liquid market. 

The inspection of the dairy herds of A, B and 0 producers 
and of the byres and equipment of these producers is carried out 
by whole-time veterinary officers of the Ministry of Agriculture. 

It has always been the policy of the Ministry of .^iculture 
to carry the grading of agricultural produce right through from 
the pr^ucer to the consumer wherever this is practicable. It 
was this policy, indeed, as well as the impracticability of a 
system, of pooling milk receipts in Northern Ireland, which 
influenced the Ministry in framing the Milk and Milk iftoducts 
Act of 1934 on the lines that have been described above. It 
appeared to the Ministry that to achieve the maximum of success 
a Marketing Scheme should, in addition to providing improved 
returns to the producer, also provide the consumer with a better 
article. It was particularly apparent in the case of milk that if 
consumption was to be increased the consumer must be given 
greater confidence in the quality of the milk supply. Conse¬ 
quently, the provisions of ihe Milk and Milk Products Act out¬ 
lined above have been designed to improve the cleanliness of the 
milk supply in Northern Ireland and to ensure that all milk sold 
on the liquid market is from cows that are clean and healthy. 

In the case of the large quantities of Northern Ireland agri¬ 
cultural produce which are shipped to Great Britain, the poKcy 
of quality grading to the consumer is impracticable owing to 
the intervention of the wholesaler* It has already been men^ 
tioned, however, that in tihe case of eggs recent legislation has 
provided for the licensing and control of retailers of eggs in 
Northern Ireland. In the case of milk, which is entirely sold 
locally in Northern Ireland, it appeared to the Ministry t^t 
the standards of quality demanded from the jwoducer should 
be maintained by the mstributor when selling to the consumer. 
Consequently, aU distributors of to hold a 
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licence from the Ministry and to comply with certain prescribed 
conditions according to their class of trade—whether in A, 

B, or 0 milk - All milk of Grade A must be bottled on the farm 
and is simply distributed by the wholesaler or retailer. Grade B 
milk mixst be sold in bottles, but the bottling may be done either 
on the farm or at the distributor’s premises. Grade 0 mi^ may 
be sold loose from chums which have to be labelled prominently 
as Grade 0. 

The prices for milk sold liquid are j0:sed by a Joint Milk 
Council whose functions and operations will be dealt with later. 
Certain deductions from these prices are payable by way of 
licence fees by all producers of A, B and C milk, when that milk 
is sold otherwise than for the purpose of manufacture. The 
Tr>«>yimum levies which may be imposed imder the Act are Id, 
per gallon on Grade A and Grade B, and 3d. per gallon on Grade 

C. The maximum levies on Grades B and 0 were in operation 
from December 16th, 1934 (when the fixing of milk prices first 
came into operation) until May 12th, 1935. Since the latter 
date the levies imposed per gallon have been on Grade A, 
id. on Grade B, and Ifd. on Grade C. The levies are the same 
krefifpective of whether the milk is sold retail by the producer or 
to a distributor. In the former case the levy is payable direct 
to the Mroistry of Agriculture, and in the latter is deducted by 
^e distributor from the price paid to the farmer and remitted 
by the distributor to the Ministry. It vrill be seen later that the 
prices fixed by the Joint Milk Council for the sale of liquid milk 
are the same for Grades B and 0. Consequently, the difference 
in the return to the producer is represented by a difference in 
the rate of levy, viz., Ifd. on Grade C and id. on Grade B. 
^Ehe distributor can thus purchase Grade B milk at the same 
peiee as Grade 0, and will naturally only purchase Grade 0 when 
he cannot get Grade B milk. All levies are paid into a Milk Fund 
created under the Act. Payments to the Northern Ireland Milk 

are also made by the Imperial Treasury under the Milk 
Act, 1934, corresponding to the payments in respect of manu¬ 
facturing milk xnade to Milk Marketing Boards in Great Britain., 

There is one further source of income to the Northern Ireland 
Milk Fund which requires special mention. Under the Milk and 
Milk Products Act, all sellers of butter and margarine are required 
to be licensed. The licence fee payable is £1 per annum plus 
a sum not exceeding 6a. per owt. (at present 45. 8d. per cwt.) on 
^ butter or margarine sold. In the year ending March 31st, 
1937, the total receipts of the Norihem Ireland Fund were 
£211,763, of which no less than £64,764 was derived from licence 
fees on sales of butter and margarine.^ The system has proved 

* £45,$4S was collected in licence fees (and levies) frcm toilk pxodmeam 
and disiributors, and £100,229 received from the British Treasury undior 
the mk dot, 1934. 
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extremely easy to administer and has enabled the levies on pro* 
ducers of liquid milk to be fixed at a much lower level than would 
otherwise have been the case. 

The proceeds of the Milk !Fund are utilized to defray the 
expenses of administration of the scheme and then to assist 
producers who sell their milk for manufacture. In addition, 
schemes for the eradication of disease amongst dairy cattle, 
the encouragement of milk consumption and the supply of Tnilk 
to school children at a cheap rate may be given fbancial assist¬ 
ance hrom the Fund. The assistance to producers of millc for 
manufacture has been of two kinds. In the first place, an equali¬ 
zation payment is made to creameries of an amount sufficient to 
raise the average price paid for milk by all creameries in Nartbem 
Ireland up to 5d. per gallon in the six summer months April to 
September, and fid. per gallon in the six winter monihs October 
to March. In addition, a bonus of Id. per gallon is paid on all 
Grade 0 milk sent for manufacture, and 2d. per gallon on all 
milk of Grades A and B. 

As has hem mentioned abovej the fixing of prices for ihe 
sale of milk upon the liqiiid market rests with a Joint Milk 
Council. This body consists of seventeen members; seven elected 
by producers, four by distributors, three appointed by the 
Minis ter of Home Affairs^ to represent consumers, and three 
(including the chairman) appointed by the Minister of Agricul¬ 
ture. In the event of disagreement between the representatives 
of producers, distributors and consumers upon the OounoU, 
the power to fix prices rests with the three members appointed 
by ihe Minister of Agriculture. This provision is similar to that 
recommended by the Grigg lie-organisation Commission fw 
milk in 1933, who, it will be recalled, recommended the creation 
of a Joint Milk Council for England and Wales. The first prices 
fixed by the Northern Ireland Coimcil were f(a* the period 
Beoembw Ifith, 1934, to May 12th, 1935. A further short-period 
price was then fixed to August 31st, 1935. Since that date 
prices have been fixed for periods of one year. The prices fixed 
for the year September 1st, 1936, to Ai^ust 31st, 1936, were 
arrived at unanimously by the Council. The wholesale price 
fcff Grade B and Grade 0 milk was 12d. per gallon. The pioe 
of Grade A milk was fixed at not less than 2a. per ,gallon above 
the price of Grade B and C milk. As has already been mentioni^ 
a levy of fd. per gallon is payable on Grade B milk and Ifd. per. 
gallon on Grade C milk. The net price to the producer was 
thecefmre ll|d. in the case of Grade B milk and 10|d. in the oaaa 
of Grade C milk. Deductions for carru^ have, of course, to 

* In Horthem Ireland the Ministty of AftMn is lespwiBible fur 
health and local govemanent aervices. 
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be made from these prices. The maximum allowance which the 
distributor is allowed to deduct for carriage was fixed in accord¬ 
ance with the following scale, which has remained unaltered 
ever since. When the distance between the purchaser’s premises 
and the point at which milk is collected or the vendor’s farm 
(whichever is the nearer to the purchaser’s premises) :— 

Does noli exceed 6 miles . . . . . fd. per gallon. 

Exceeds 6 miles but does not exceed 10 miles .Id. ,, 


10 

15 

20 

25 


15 

20 

25 

35 


lid. 

lid. 

l£d. 


Another |d. per gallon may be deducted in respect of eve^y 
adcfitional 10 miles or part thereof. 

The margin allowed to cover costs of distribution in Belfast 
and area in 1935-36 and 1936-37 was Bd. per gallon for Grade C 
milk and lOd. per gallon for Grade B milk, the extra 2d. per 
gallon in the case of Grade B milk being allowed to defray the costs 
of bottling the milk. (AJl Grade B milk must be sold bottled. 
Grade C milk may be sold loose.) It will be seen, therefore, that 
the retail price of Grade B milk is 2d. higher than in the case of 
Grade C milk, This is because of the additional service provided 
in the case of Grade B milk, and in Northern Ireland a definite 
attempt has been made to relate the distributive margin to the 
service performed. Consequently, a provision has always 
been inserted in the Counoil’s determination permitting milk 
which is collected by a purchaser from the vendor’s shop, dairy 
or farm to be sold at £d. per gallon less than the appropriate 
retail price for that grade of miSc. Large numbers of consumers 
have availed themselves of this provision, especially in the poorer 
parts of the city of Belfast, where milk is frequently collected 
by consumers from milk shops or dairies. 

At the meetings of the Joint Milk Council in the summer of 
1936 it was argued by producers tihat there should bo an increase 
in prices on account of the tendency for prices of feeding stuffs 
to rise. Agreement could not be reached at the Council with 
regard to producers’ prices, and accordingly the prices agreed to 
for 1936-36 were continued in 1936-37 by the appointed members, 
with a provision in the contracts between producers and distri¬ 
butors to the effect that the contract should be subject to any 
increase in price made by the Council during the year. In 
January, 1937, an increase in the producer’s price for Grade B 
and C milk from I2d. to lid. per gallon was made for the period 
Januaiy 24th to May 8th, 1937, A similar increase was also 
made in the retail price, so that the full cost of the increase in the 
price to the producer was borne by the consumer. During the 
year 1936-37 arrangements wove, however, made by the Ministry 
of Agriculture on behalf of the Council to undertake an, enquiry 
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into the costs of milk distribution. Arrangements were also 
made for the keeping of cost records on a number of farms catering 
predominantly for the liquid milk market. 

At the meetings of the Joint Milk Council in July and August, 
1937, particulars of the costs of distribution in 1936 by a number 
of firms handling about 50 per cent, of the milk sold in Belfast 
(exclusive of that sold by producer-retailers) were available. 
The accounts showed an average cost of distribution of just under 
per gallon for milk sold loose, and it was agreed by the 
Council that for the year 1937-38 the distributive margin ^ould 
be reduced to Id. per gallon for Grade C milk and 9d. per gallon 
for Grade B milk. 1^11 agreement could not be reached with 
regard to the price to the producer, however, and it was finally 
left to the appointed members to decide the question. Their 
decision was in favour of a price of 15d. per gallon for seven winter 
months and 13d. per gallon for five summer months, an average 
of 14id. for the year. Deducting levies, this means for 1937’-^8 
a net price to the farmer, subject to carriage deductions, of 
13i4d. per gallon for Grade B producers and 12t‘|d. per gallon 
for Grade 0 producers, and these figures may be taken as com¬ 
parable with pool prices in Great Britain, Adding the distribu¬ 
tive margins agreed to by the Council, it will be seen that in 
1937 t 38 the retail price in Belfast and area will be 2s. per gallon 
for Gnkde B milk for seven months and Is. lOd. per gallon for 
five months. The retail price of Grade 0 milk be 2d. per 
g^lon less, while in both cases a reduction of 4d. per gallon may 
be made if the milk is collected by the purchaser and not delivered. 
Outside the Belfast and Londonderry areas retail prices are 
lower than those mentioned above, as can be seen from the 
following table which summarizes prices for the year 1937-38. 


Ootober-April , 

Producer Prices. 

A* B 

lid. ... 15d. . .. 

c 

m. 

May-September . 

m. 

13d. 

13d. 

Average 

. Teid. 

UJd. 

im. 

Less Levy , 


Jd. 

, lid. 

Ket price . 

16Ad. 

imd. 



Metail Prices. 


Country 
Towns.* 

A. B. 0. 

2/- 1/10 X/S 

1/10 1/8 1/d 

* Minimum prioea.. 

A deductioa ol 4d. pe^ gallon may be made when the milk is collected 
at a shbp, dairy, or farm. ■ , " ' 


Seaside 

Towns.* 


A. B. 0. 


Bnxal 

Areas.* 


1/10 > 
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1 '(dll ooBolude this account of the Northern Ireland milk 
marketinjg scheme by a further table sho'trtog the quantities of 
liquid mttk of each class sold during the twelve months ended 
March 31st, 1936 and 1937, and on which licence fees had been 
paid at June 30th, 1937. It was estimated that licence fees in 
respect of about 500,000 gallons of milk sold on the liquid market 
in 1936-^7 were in arrears at that date. Allo'((ing for these 
arrears it '(dll be seen that consumption has increased by about 
4 per cent., and also that there has been a marked tendency for 
the sale of Grade B milk to replace that of Grade 0. 


III. Buttbe and Cream Marketing Scheme. 

The assistance given to manufacturing milk out of the 
Northern Ireland Fund has already been referred to. Brae* 
tically all milk used for manufacture in Nmrthem Ireland is 
numufactured into cream or butter, the great bulk of it at co¬ 
operative creameries. With a 'view to improving the metixods 
cu mat:keting these two products, a Butter and Cream Marketing 
Scheme was framed by the Ministry of igrioulture in the early 
part of 1936 and came into operation on May 5th of that year. 
The sohmne is administered by a Marketing Board of eight 
members, of whom three are appointed by the Ministry of Agri¬ 
culture, and is largely regulatory in character. The bulk of the 
butter produced in Norinem Ireland is sold locally, and 'withdn 
recent years a large trade in roll butter direct from creameries to 
retailers has developed and is expanding. With a view to stimu¬ 
lating the sale of butter, ■the Ministry of Agriculture has intro¬ 
duce a butter grading scheme under which cream^ies are 
required to submit samples of butter from each churning. A 
Bpedai Eremium wrapper may be used by creameries whidi 
mai nta i n a definite standard of quality for their butter, and the 
Butter and Cream Marketing Board has undertaken a spec^ 
advertising campaign for this butter. The Board also fixes 
prices for butter each week, and has eliminated unijercutting 
by oreameries am<mgst themselves. 

While the bulk of the butter produced in Northern Ireland 
s(M locally, ■the same is not true of the cream produced, which 
is principally exported. The power to fix the prices at which 
“^7, ^ Butter and Qream Jdarketing 

Board,' which has also required that all cream shall be sold 



Year ended 


mods. Slst, 1936 
March Slst, 1937 
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through its ageucy. The Board has also undertaken negotiations 
with the En^ish and Scottish Milk Marketing Boards with 
regard to the sale of Horthem Ireland cream in Great Britain. 
One of the principal advantages of the scheme has indeed been 
the fact that it has enabled Northem Ireland to enforce the 
price agreements arrived at from time to time with the “EngHah 
and Scottish Milk Marketing Boards with r^ard to the sale of 
cream, and has enabled Northem Ireland to participate on a 
regulated basis in the development which is taking place in the 
English cream market. 

rv. Potatoes. 

As has previously been mentioned, legislation dealing with the 
grading of potatoes shipped to Great Britain has been in operation 
since 1928, while gra2hng was also instituted for the Belfast 
market in 1934. There has been for mar^ years a substantied 
trade in potatoes between Northem Ireland and parts of England 
and Wales, and, with the introduction of the Potato Marketing 
Scheme in Great Britain at the end of 1933, it became neoessai:y 
to make provision for the marketing of Northern Xr^and potatoes 
on the ^tlsh market in accordance with an or^mized plan, 
In regard to quantity it was arranged with the Potato MarketiDg 
Board that the normal ^pments of potatoes from Northern 
Ireland tn Great Britain should be 200,000 tons per annum. 
It is estimated that normal requirements of potatoes for the 
Irtish market amount to 4,200,000 tons per annum, of which 
4,000,000 tons represent the British supply and the bailee 
shipments from Northem Ireland. It is understood ^hat 
it is on the basis of this estimate of normal requirements that 
the policy pursued by the various bodies interested in the r^pi- 
lation of imports of potatoes has been based. 

In order to prevent an excessive quantity of potatoes from 
Northem Ireland afiecting the market position in Great Britain 
it has been agreed with the Potato lliwketing Board in <Iraai 
Britain that shipments of Northem Ireland potatoes ehtdl he 
limited to 200,000 tons in years when the estimated ncttmal' 
requirements of the British market are available from home farms. 
In years when imports are necessary, it is, of coarse, open to 
Northem Ireland to exceed her normal shipmaat of 200,000 tbnsu 

In ad^tion to regulating supplies, the Potato Marketing 
Board in Great Britain has sought to secure tiie r^ulation tiri 
prices. In this direction also there has been co-operafaon from 
Northem frelaad, and in the autumn of 1933 a Nbrth of Ireland 
Potato Marketing Association was formed wii^. an Executive 
Committee consisting of eight representatives of meR^umts, 
two- representatives of product npmihated the IPlstar 
Farmers’ Union, and- one raprbsentatitn ;of the Mhaistcy 
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Agriculture. The Association recommends each week a price for 
Northern Ireland potatoes at which merchants shall sell in various 
markets in Great Britain. Although the Association has no 
statutory power to enforce its price recommendations, it has been 
found that these have been well observed by the trade. The 
presence of representatives of producers on the Executive Com¬ 
mittee has also ensured that prices to producers have been 
constantly scrutinized in the light, of the prices realized in Great 
Britain. 

V. Mabketdtg of Eggs Act, 1936. 

An account has already been given of the principal features 
of the re-organization of egg marketing which has taken place 
in Northern Ireland between 1924 and 1936. The Marketing of 
Eggs Act, 1936, however, introduced one further feature of special 
importance. It authorized the Ministry of Agriculture, acting 
upon the advice of an Egg Marketing Committee created under 
the Act, to fix the prices at which eggs should be purchased by 
licensed wholesale dealers from producers. The basis for price 
&ing has been the subject of a recent report from the Egg Market¬ 
ing Committee to the Ministry. It is recommended that prices 
to the producer should in future be fixed by reference to the 
prices realized by licensed wholesale dealers from the sale of 
their eggs, and that merchants of Class A and Class B should in 
future receive a definite fixed margin for their ser^ces. In the 
case of Class A merchants, the Egg Marketing Committee (which 
consists of five representatives of Class A merchants, two repre¬ 
sentatives of Class Bmerchants, five representatives of producers 
and three members—including the chairman—appointed by the 
Minister of Agriculture) has recommended that a service margin 
of 14i. per long hundred (120) should be fixed to cover the cost of 
collecting, packmg, grading and testing eggs, including all over¬ 
head expenses. In Edition, the cost of pacing cases and fillers 
and &ts win be allowed, but since the cost of these items varies 
it is intended that the additional margin to cover these expenses 
shall be reviewed and adjusted every three months. The price 
to the producer will be arrived at each week by deducting 
service margin from the average realized price of eggs sold by 
Class A merchants. 

In the case of Class B licence holders who are simply collectors 
of eggs and who dispose of aU their eggs to Class A licence holders, 
it is recommended that a payment of per lb. of eggs should 
be allowed. (This payment will, of course, be made by the Class 
A merchant out of his service margin.) It is also recommended 
that where a producer delivers his eggs to a Class A merchant's 
store (so saving the expense of collection), the producer should 
receive per Ib. above the current statutory price. 
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It is hoped that the system of price fixing recommended by 
the Egg Marketing Committee and described above 11(111 come 
into operation in the early autumn of 1937. The price determined 
on the baais of the formula outlined above will be payable only 
in respect of new-laid eggs which comply with the standard of 
freshness laid down in regulations under the Acts. The price of 
“ second ” ^gs will be fixed at a much lower figure, and oonse- 
quently producers who are guilty of holding e^ on a rising 
market will be penalized by receiving a lower price. There will 
thus be a powerful incentive on producers to marW their eggs 
regularly and in good condition. It is as yet too early to com¬ 
ment upon the results which may be achieved. The proposals 
outlined have, however, been recommended unanimouEuy by 
the Committee, and it is not to be doubted that the machinery 
created will at least ensure the producer a price for his 
which will be directly related to the price at which Northern 
Ireland e^s can be sold on the wholesale markets of Great 
Britain. 

The foregoing account of what has been attempted in recent 
years in regard to the improvement of agricultural marketing in 
Northern Ireland indicates the comprehensive character of the 
changes which have occurred. Milk, pigs, e^, potatoes, buttw, 
cream and fruit have all, in greater or less degree, become the 
subject of regulation in regard to their methods of marketing. 
The value of the output of these commodities was approxi¬ 
mately £8,800,000 in 1935-36 out of a total agricultural output 
of just over £14,000,000. Since 1933 machinery for fixing, u]^n 
a statutory basis, the prices to be paid to producers of pigs, UGolk, 
^gs, butter and cream has been created. It may be claimed, 
broadly that, with one or two important exceptions, the methods 
of marketing of all the principal agricultural products of Northern 
Ireland have been the subject of re-organization. The two 
principal commodities which have not yet been tackled are 
cattle and poultry. In the case of both, the activities of the 
small higgler and dealer stretch far over the land, and it is 
probable wat it will be to cattle and poultry that the next major 
efforts in regard to marketing re-organization in Northern Irelsrid 
will relate. 

. D. A. E. Habekbs^. 

Btomoat, 

Belfast, . ' 

nth August, 1937. 
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THE TAKE-ALL OR WHITEHEADS DISEASE 
OF WHEAT AND BARLEY, AND ITS CONTROL. 

Intbodttction. 

The take-all or whiteheads disease of wheat due to the root- 
inf ectiiig fungus Ophiobolus graminis^ has unfortunately been on 
the increase in England during the last few years. The present 
situation may be attributed in part to changes in methods of 
wheat farming, forced on the farmer by changing economic 
conditions. The abandonment of the former four- and five- 
course rotations and of live stock on many farms, and the some¬ 
times greater frequency of cereals in the rotation, have favoured 
the multiplication of this cereal parasite. 

The “ spread ” of this disease in the wheat-growing counties 
is apparent rather than real, for the take-all fungus is indigenous 
on a number of English grasses, and has probably been an inhabi¬ 
tant of English sofls for longer than wheat has been grown here. 
At the present time, occasional diseased plants can be found on 
many f^ms where the owner is unaware of their presence; 
the fungus is there, but is restricted by farming methods or by 
the type of soil from causing serious loss. Were the present 
conditions changed the disease might break out and cause loss 
at any time. 

The present situation is therefore one to cause concern rather 
than serious alarm, for the disease is certainly one that can be 
kept in check if suitable precautions are taken. Of the various 
control measures that can be applied, some have been worked out 
by farmers in Australia, where the disease has been Imown for 
upwards of eighty years, whilst others are the result of recent 
scientific investigation. It is mteresting to find, moreover, that 
certain of the recommendations to be put forward for the control 
of take-all represent a return to farming practices formerly preva¬ 
lent in certain parts of England, but since abandoned or modified. 

The most serious outbreaks of take-all so far noted have been 
on the lighter chalk soils of Wiltshire, Hampshire, Cambridge, 
Norfolk and Yorkshire, Such soils unfortunately offer particu¬ 
larly favourable conditions for its occurrence. In the second 
place, certain years, such as 1936 and 1937, seem to be marked 
by more widespread outbreaks of take-all than other years. 

' All outbreaks of whiteheads so far seen by the writer have been 
associated with the fungus Ophiobolus grcmnma, Fttaarivm rntmormbf 
which has frequently been reported as associated with the development 
of the whitehead condition, has been found in these investigations only 
as a secondary invader in roots and steins originally attacked by Ophion 
botm grominia^ The Wheat Stem Saw-fly, OepJma pyomcms^ can also 
produce whiteheads in wheat. 
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Country-wide fluctuations in the severity of a disease must 
be caused by a climatic factor; in this case, the predisposing 
factor may be a mild winter, which must permit a greater exten¬ 
sion of the fungus on the roots of the autumn-sown crops than 
does a winter of normal severity, 

Ftblu Dbvelopmbot of the Disease. 

The symptoms of the disease are variable, being produced 
by attack of the fungus on the underground parts of the plant. 
The effects may become apparent at any time from the recom¬ 
mencement of growth in the spring up till emergence of the 
heads. In more severe infections plants may be killed when 
6 to 8 inches high ; such early killing may appear in the form of 
patches of stunted and dying plants, but these early-killed 
plants may also be dispersed singly or in small groups throughout 
the crop; the latter form of occurrence is less noticeable and is 
hence often overlooked. This early killing is often referred to 
as the take-aJl stage of the disease, and was originally thought 
to be distinct from the later or whiteheads stage uniil the two 
were associated and shown to be due to the same fungus, by 
the Australian plant pathologist, MoAlpine, in 1902 (Bef. 1). 

The whiteheads form of the disease fir^ appears after emer¬ 
gence of the head, and is manifested as a rather sudden bleaohing- 
off of the whole plant, which goes a dead-white colour, distinct 
from the normal golden yellow of ripening corn. The ears fail 
to fill out, so that such plants generally yield little grain, and 
that mostly tail com. The effects produced by the (Ssease can 
be much modifled by the weather experienced at heading time; 
hot, dry weather leads to intensification of the whitehead 
symptoms and increases the loss of potential grain due to the 
<fiseas6, whilst cool and rainy weather in July and August will 
permit infected plants to mature better-filled grain in the ears, 
as was seen in 1936. 

As Samuel (Eef. 2) has pointed out, however, the take-all 
and whiteheads stages of the disease gra^e imperceptibly into 
one another and all intermediate stages can be seen. The same 
applies to the distribution of infected plants; whilst early-killed 
plants are most noticeable in patches, and the whiteheade are 
generally scattered throughout the crop, the reverse form of 
distribution is sometimes seen. Again, in more serious outbreaks, 
attacked plants in all stages of the disease a;re generally distid- 
buted in large, ill-defined patches throughout the crop; ind^d 
it may sometimes be more correct to speak of patches of heathy 
plants. • ^ 1 '~ 

The form taken by the disease has been atladbuted by some 
investigators to the amount and distribution of the fur^ in the 
soil at the time of planting the crop, 
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with heavier concentrations of inoculum, and whitehead plants 
where the initial concentration of the fungus in the soil had been 
lower. This explanation may be frequently correct, but a similar 
effect could also be produced by variation in soil type over a 
uniformly infected field ; in patches of soil particularly congenial 
to the fungus, underground spread over the roots of the plants 
would be rapid, and early killing would ensue; in less favourable 
son, advance of infection would be slower, and whitehead plants 
eventually result. 

When infected plants are pulled up for examination, a black¬ 
ening of the base of the stem wiU generally be found on pulling 
away the protecting leaf-sheaths. This blackening is due to 
the mycelium of the parasitic fungus. If the season has been a 
wet one, small dark bodies, of the size of a pin’s head, may be 
seen on holding the innermost leaf-sheath up to the light, though 
frequently they do not develop until after harvest, on the standing 
stubble. These are the spore-cases, or perithecia of the fungus, 
from which the spores are eventually ejected. The possible 
importance of these spores in the dissemination of the disease 
will be discussed below. 

Where blackening of the base of the stem, or of the roots 
after washing, has been observed, the investigator may feel 
reasonably sure that the take-all or whiteheads condition of 
the plants has been caused by the true take-all fungus, Ophio- 
bolus graminis. The premature ripening and empty head are 
caused by infection of the roots and stem-base, and the resulting 
dislocation of root-absorption and translocation of food material 
up the stem; the fungus itself never grows up the stem for more 
than a few inches above the ground, and so the disease cannot 
be seed-borne, as are the cereal smuts. Blackening of the dead 
and empty ears of the whiteheads can be brought about in a wet 
summer by the growth of non-parasitic mould fungi, such as 
Cladosporium hewarvm,^ but thfe has nothing to do with the 
cause of the whitehead condition. 

In conclusion, it may be pointed out that the take-all fungus 
never causes lod^g or laying of the crop. It is true that the 
stem bases of lodged plants at harvest time may be blackened in 
a manner su^estive of the take-aU fungus; lodging of this type; 
associated with blackening of the stem, is caused by another 
parasitic fungus, Gercosporella herpotrichoides (Ref. 3), and has 
been rather prevalent during the past season. If lod^d plants 
are dug up and washed free of soil, their roots will be found 
white and healthy; the lowest or underground portion of the 
stem is also often clean. On the other hand, whitehead 

^ See Bennett, F. T., on Ckdoaporium herhanm ;-"The question of its 
parasitism, and its relation to ^thinniag out* and *deaf ears* in wheat.** 
Ann. Appl.Biol., 1928,15, 191. 
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plants, dug up and washed free of soil, will always show some 
blackened roots, and the blackening of the stem always proceeds 
from the crown or base upwards. It may also be observed that 
whereas the most severe outbreaks of take-all are usually asso¬ 
ciated with the poorest and lightest patches of soil in a field, the 
lodged plants occur rather on the richer, heavier and damper 
areas. 

UlSmBROEOtriTD LiFB-OYCLE OB THE PARASITIC PotGUS. 

After the harvesting of a crop attacked by this disease the 
fungus persists as mycelium inside the infected root and stubble 
tissues. If another crop of wheat or barley be sown a few weeks 
after turning in the diseased stubble, infection of the new crop 
will certainly occur. The fungus lies dormant in and on the 
diseased tissue buried in the soil until the roots of the young crop 
come into contact with it, when infection occurs. 

The subsequent progress of the disease depends very much 
upon soil conations. If these are favourable to it, the fungus 
grows comparatively rapidly along the roots, spreading from 
one plant to another where there is root contact, and up the 
roots of individual plants until it reaches the crown or stem 
base, upon which it establishes itself. Once the crown is infected 
the plant may not recover, since new roots can be destroyed, as 
they are put out, and the fungus penetrates the stem and inter¬ 
feres with the functioning of the vascular system. The length 
of time taken by the fungus to reach this position from outlying 
infections of the root system thus depends not only upon the 
amount and distribution of infection in the soil but also upon 
the rate of growth of the fungus under different soil conditions. 
If, on the other hand, soil conditions are unfavourable to 
the fungus, infection from the diseased plant residues may 
be inhibited altogether ; even if it does occur its progress along 
the roots will be much slower than in a favourable soil, and it 
may reach the crown too late to cause appreciable damage. Soil 
conditions unfavourable to the growth of the fungus along the 
roots may thus localize outlying root infections and exert a real 
check on the progress of the disease. 

The fungus grows most rapidly along the roots of the crop 
in alkaline soils and in well-aerated soils, i.6., soils of light texture 
and soils in a loose, open condition. Conversely its growth is 
slow in acid soils, and in heavy or well-compacted soils (Ref. 4). 
These facts are considered largely to explain the distribution of 
the take-all disease on different types of land; it is most preva¬ 
lent on alkaline soils and on soils of light texture. Thus in 
England it occurs most seriously on the lighter chalk and limer 
stone soils, whilst in South Australia also it is troublesome only 
on the light-textured alkaline soils (Ref. 4); Again, in South 
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Australia, the opening-up of the soil by too deep cultivation, 
or by the ploughing-in of long straw, has always been found to 
aggravate the occurrence of take-^aU, so much so that in the 
early days of wheat growing the disease was held to be a 
mechanical one, due to faulty cultivation (Eef. 5), 3?or this 
reason the preparation of a nrm seed-bed for wheat ranks in 
Australia as one of the foremost control measures applied 
against the disease (Ref. 6), whilst many striking cases of the 
beneficial effect of sheep-trampling the land have been reported 
by farmers. 

Soil conditions influence the take-all fungus not only in its 
active or parasitic phase on the roots of the growing crop. They 
also affect the rate of its disappearance from the infected root 
and stubble residues buried in the soil after the harvesting of a 
diseased crop. The fungus cannot live on the soil organic 
matter, and in the absence of a suitable host plant must eventually 
die out. Whilst starvation alone might thus bring about its 
disappearance from the soil, its dying-out is now known to be 
greatly hastened by the other soil micro-organisms, certain of 
which can attack and decompose its resting mycelium. Work 
now in progress indicates that those conditions of soil tempera¬ 
ture, moisture, etc., favouring increased activity of the general 
soil microflora promote also the more rapid disappearance of the 
take-all fungus from infected stubble buried in the soil. The 
survival period of the fungus has been experimentally reduced 
by more than half by burying green manure in the soil along 
with the infected stubble; the green manure produces rapid 
multiplication and increased activity of certain classes of soil 
micro-organisms which are held to be responsible for tiie decom¬ 
position and disappearance of the resting take-all fungus. 

StrnvrvAL of thb Ftjkoits. 

Work still m progress indicates that the period of survival 
of the fungus in root and stubble residues left in and on the 
soil after a diseased crop varies widely, both according to the 
type of infected material and the nature of the soil. Since 
the disappearance of the take-aU fungus from such mfeoted 
material seems to be due as much to its decomposition by the 
other soil micro-organisms as to starvation in the absence of a 
suitable host, it is not surprising that soil conditions should 
affect the length of the survival period. Thus green manuring 
shortens the survival period, most probably by promoting the 
activity of other soil mioro-orgamsms antagonistic to the take-aU 
fungus. Again, the fungus disappears more quickly when 
infected stubble is ploughed under the soil and allowed to decom¬ 
pose than when it is left standing. 
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It is thus impossible to state categorically how long the 
fungus will survive in infected material left in the soil after 
a d^eased crop, and whether one year under fallow or a non- 
susoeptible rotation crop will always be sufficient to rid the 
soil of the fungus. In^'some soils a year is amply sufficient for 
this purpose, and, indeed, a shorter period than this may suffice. 
On the other hand, field observations definitely show that there 
are certain soils in which the fungus can sometimes survive for 
rather more than a year; infected crops of wheat and barley 
may be seen on these soils, for instance, after sugar beet. 

Survival of the fungus over periods of fallow and non- 
susceptible crops may be assisted, of course, by the growth of 
arable weeds and pasture grasses acting as alternate hosts to the 
parasite. Thus both Italian and Perennial Rye grasses (LoUvm 
itaiicum and L. perenne) are susceptible to infection, and are 
capable of carrying the fungus on their roots without giving any 
inmcation in the growth of the tops. Common arable weeds 
acting as hosts are Couch grass {Agropyrum repens) and Slender 
Poxtafi (Alopecurus agrestis) on the heavy land, and Barley grass 
(Hordeum murinum) on the lighter soils. On weedy fallows, 
therefore, the take-aH fungus is enabled to survive on the living 
roots of susceptible grass hosts. As far as is known, only grass 
weeds can act as hosts. Sooner or later, therefore, trouble with 
weeds is almost certain to be followed by trouble with take-all. 

The growth of weeds, however, can scarcely account for the 
survival of the fungus under a clean-cultivated crop of roots or 
sugar beet. ' It has been suggested, therefore, by Samuel and 
Garrett (Ref. 7) and Samuel (Ref. 2) that infection in wheat 
or barley grown after roots or sugar beet may be due to dispersal 
of the take-all fungus by means of its spores, which are produced 
in the small black fruiting bodies formed on infected stubble after 
harvest. Thus spores produced on infected stubble might be 
blown over adjacent crops of young wheat on clean land, either in 
autumn or in the following spring. This suggestion offer^ both an 
explanation of puzzling features in the occurrence of the take-all 
disease and a hope for its better control, i.e., by ploughing-up 
infected stubble immediately after harvest and thereby removing 
the source of ak-bome infection. 

There is certainly no doubt that spores are produced and 
ejected into the air in large numbers kom the fmt^ bodies 
of the fungus formed in infected stubble. Ilxperiments at 
present in progress have unexpectedly indicated, howev^; that 
infection by these wind-blown spores may occur only ni exeep- 
tional ckoumstances, if at all. This finding certainly- lequi^ 
confirmation and elucidation but, in the me^time, it harffly 
seems necessary to take precautions against the now doubtful 
spread of take-all iiafection in this way. . ,; v : v • ' 
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The conclusion that infection must generally come from the 
soil is supported by field evidence from the past season, during 
which outbreaks of take-all on a number of farms in different 
parts of the country have been investigated. Severely diseased 
and quite clean crops have not infrequently been seen standing 
side by side on the same land; such crops were sometimes on 
the two halves of one field on which different rotations 
had been followed. 

Control Measures. 

(а) Crop Rotation, Only cereal crops are susceptible to the 
disease; barley may suffer as severely from take-all as wheat, 
though the symptoms are not generally so striking. No varieties 
of wheat resistant to the disease are known, nor is it very likely 
that one will be found, since the take-all fungus is by no means 
as specialized in its nutritive requirements as the rust fungi. 
In general, red wheats suffer less from the disease than wlxite 
wheats. Oats are regarded as immune in Australia, and appear 
to be a safe rotation crop in England, though in Wales they 
have been attacked. Since no cases of take-all on oats have been 
reported in England, the ordinary varieties of oats may be safely 
recommended at present for take-all infected lani 

A see^ mixture containing ryegrass must be reckoned as 
a susceptible crop; although the grass may appear perfectly 
healthy it can carry the take-all fungus on its roots. It is hence 
a source of danger to a following cereal crop, unless an adequate 
interval is allowed for the disappearance of infected material 
between ploughing up the seeds ley and drilling the cereal crop. 

(б) Eliminating infected material from the soU, iiter harvest¬ 
ing a take-aU diseased crop, as long an interval as possible should 
be left between ploughing-under the diseased stubble and planting 
another cereal crop. The length of interval required for decom¬ 
position of the infectious material in the soil will depend both 
upon the amount of disease in the crop just harvested and upon 
the nature of the soil. 

If no whiteheads at all can be detected in the crop at harvest, 
it probably be safe to follow with another crop of wheat if so 
desired. But if the soil happens to be one favourable to the 
spread of the disease in the crop, e,g,, light and chalky, a mere 
sprinkling of whiteheads in the first crop can be sufficient to 
lead to severe losses in the following one. 

The survival period of the fungus appears to vary widely with 
the na'toe of the soil. It seems to be shorter in heavy than in light 
soils; it can be shortened by green manuring, and the disappear¬ 
ance of the fungus will be more rapid in soils that have been well 
mucked ” than in those deficient in humus and low m general 
fertility. ® 
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The amount of disease developing in the crop depends not 
only upon the amount of infective material surviving in the soil 
but also upon whether the soil is favourable or not to the spread 
of the disease on the roots of the crop. Thus a given amount of 
infective material in the soil at the time of drilling may produce 
a severely diseased crop on light chalky soil and a negligible 
loss from whiteheads on a heavy soil, especially if this is on the 
slightly acid side. 

The situation may be summarized as follows. On heavy soils 
it may be safe to take a second wheat crop after one showing a 
sprinkling of whiteheads, provided that ploughing is done early 
and drilling late. Thus there is no doubt that wheat can be 
taken for two years at a time on the Rothamsted clay soil without 
serious trouble from the disease. On less heavy soils it may 
still be possible to follow a slightly diseased crop with spring 
wheat or barley if so desired. On light soils, especially those 
with a high chalk or lime content, a fuU year’s rest from a cereal 
should be given. Finally, there are certain soils, such as the 
Breckland type over chalk in Norfolk, in which infectious 
material can apparently survive for a full year under sugar beet 
and cause serious loss in the spring barley crop following. 

Where it has been decided to risk a second crop of wheat, 
drilling should be done as late as possible. The later the crop is 
drilled in the autumn the more of the infectious material will 
have gone from the soil. In the second place, the later the crop 
is sown the less time will the fungus have in which to secure a 
hold on the young plants before it is stopped by the winter cold. 
For this reason, mild weather in early winter is considered to be 
favourable to take-all, since it allows the fungus to secure a firmer 
hold on the root systems before it is checked by low temperatures. 

In Austraha, the practice of burning the stubble after harvest 
affords a measure of take-all control by destroying all infectious 
material above ground, and thus reducing the amount of diseased 
residues left to infect the next cereal crop. The stripper is. 
employed for harvesting, and the long straw never fails to bum 
well after the hot, dry summer. In England, some farmers have 
attempted to imitate this practice by setting the combine harvester 
to out the straw half way up, thus leaving a stubble long enough 
to bum. If a suflSicient spell of hot, dry weather is not obtained 
after harvest, however, a bum cannot be obtained, and the 
long stubble must be ploughed under. This will loosen the sdl 
and make it much more favourable for the development of take? 
all in the next crop. 

Finally, there is the question of how long a time should 
elapse between ploughing up a pasture ley sttspeot^ of caaxy^ 
infection and drilling a crop of wheat;. In the whe ^bftfr .. 
pasture has frequently suffered severely from ta^ 
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because no appreciable interval has been left between ploughing- 
up and drilling. Most farmers can recognize the danger of follow¬ 
ing up an obviously diseased wheat crop with a second one 
without aEowing a suflcient interval for the disappearance of 
infectious material from the soil. The appearance of a pasture, 
however, generally gives no indication of the disease it is carrying 
on its roots, and thus offers no warning to the farmer against the 
danger of immediately driUing-in wheat. 

Kyegrasses can certainly carry the disease, and indeed appear 
to be congenial hosts to the take-aU fungus. A ryegrass and 
clover mixture after a take-aU diseased crop will thus be carrying 
the disease on its roots. Since grass roots decompose more 
quickly than cereal stubble in the soil, the interval between 
ploughing-up and drilling need not be so long after a seeds ley 
as after a leased cereal crop. For example, a ryegrass and 
clover ley on the site of a very severely infected field on a Hamp¬ 
shire farm was ploughed in the latter half of July and drilled in 
the latter part of October. In the resulting crop only very few 
whiteheads could be found. In this case three months had been 
sufficient to get rid of the fungus carried on the roots of the rye¬ 
grass ; its disappearance was probably hastened by a wet 
July and August (1936), and by fowl dung and the green residues 
of the ley, which were plough^ in, 

(c) GhecTdng rnidergrourid spread of the fungus on the roots of 
the grounng crop. The fungus spreads underground most rapidly 
in light soils and in loose and open soils ; it is also favour^ by 
chalky soils and by liming* It can therefore be controlled by 
compacting the soU as much as possible and by avoiding lime 
and alkaline fertilizers. 

In Australia, great emphasis is laid on a compacted soil as a 
control for the ^sease. Every effort is made to prepare as firm 
a seed-bed as possible, and all cultivation operations on the wheat 
fallow are directed towards this end (Eef. 6)* The depth of culti** 
vation has been reduced to 2-3 inches on the very light soils 
and the compacted under-layers are left undisturbed. Very 
striking instances of the effect of compacting the soil on the control 
of the disease are to be seen. The keeping of a flock of sheep 
on light land is a great help towards this end. 

Farmers on light land in England might therefore imitate these 
Australian methods with advantage—by reducing the depth of 
cultivation and sparing no effort to compact the underlayers. 
The rolling of crops in the spring may be found helpful, but this 
will depend on the depth to which the compacting effect can 
be ettmded. 

For the same reason, farmers on heavy land where take-all 
has appeared should avoid loose and cloddy seed-beds, or the 
ploughmg-in of long straw, which is liable to open up the soil. 



Take-All or Whiteheads Disease of Wheat aiid Barley. 33 

The latter operation, in particular, creates especially favourable 
conditions for the activity of the take-all fungus, as has been 
demonstrated many times in the field* 

i'inally, since the disease is worst on chalky land and on 
alkaline soils generally, liming should be avoided, and neutral 
or acid fertilizers are to be preferred to alkaline ones; super¬ 
phosphate should be used in preference to basic slag, and sulphate 
of ammonia rather than nitro-chalk. 

(i) Mmwing* There is no doubt that plants growing in a 
soil characterized by general low fertility suffer more severely 
from the disease than do plants growing in a good soil. The 
application of a general fertilizer may not actually check the 
progress of the disease much, but it mil help the crop to stand 
up better to the effects of it. When growing in a fertile soil 
the wheat plant has a remarkable power of putting out fresh 
crown roots to replace those attacked and destroyed by the take- 
all fungus (Ref. 8), and this constitutes a real measure of resist¬ 
ance to the disease. 

It is better still to maintain a high level of fertility by liberal 
“mucking” where this is possible, since there is reason to 
believe that such a policy will not only produce a vigorous plant, 
but will also check the spread of the take-all fungus along the 
roots and hasten its disappearance from infected iSubble buried 
in the soil after a diseased crop. 

Finally, superphosphate seems to exercise a specific control¬ 
ling effect on the disease (Ref. 6), probably by promoting vigorous 
root development. It should therefore always be applied when 
in doubt as to the phosphate status of the soil. In Australia 
this manure is dritlM in with the seed, and this is undoubtedly 
the most effective and economical method of applying it. 

SUMMAIty OF CONTBOL MbaSUBES. 

(1) Farmers on light land, and especially those on chalky 
soils, must take much stricter precautions against the take-aU 
disease than those on heavy land and on soils with a lower lime 
content. 

(2) Secure a firm seed-bed before drilling, and on light land 
compact the soil in spring by repeatedly rolling the crop. On 
light soils the depth of cidtivation might be reduced in some 
cases with the same end in view. For the same reason avoid 
loose, cloddy seed«»beds on the heavier soils, and do not plou^ in 
long straw. 

(3) Do not apply lime except on sour land or when necessaiy 
for other crops, and use supeiphosphate and ammonium sulpha^ 
rather than basic slag and nitro-chalk. 

(4) Do not grow wheat after wheat where the first crop has 

shown even a sprinkling of whitehe^ J; A of wheat 
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can be taken mth safety only on heavy land on which, take-all 
is not troublesome, and even then it is advisable to plough early 
and drill late so as to leave as long as possible for the fun^s inside 
the stubble to decompose in the soil. On light land it will be 
dangerous to grow spring wheat or barley after a crop showing 
whiteheads, finally, on the very light Norfolk Breckland soil, 
take-aU can occur in wheat and barley after sugar beet, though 
severe attacks may be limited to areas where the lime content 
of the soil is high. Field experiments now in progress may show 
a way of shortening the survival period of the fungus on tliis and 
other light soils. 

(5) Leave at least a three months’ interval between ploughing- 
up a pasture ley (whether a one-year ley or an older ley) and 
putting in a wheat crop, for the take-all fungus may be present 
on the roots of the pasture grasses, especially ryegrass. 

(6) Keep down grass weeds on the fallows and amongst 
other crops; trouble with weeds will probably be followed by 
trouble with take-all. 

(7) Manure well according to the requirements of the soil, 
and do not omit superphosphate. Organic manures are to be 
preferred where possible, since they may be expected also to 
accelerate disappearance of the take-all fungus from the soil 
and to check its underground activity on the roots of the crop. 

Ach/imxledgmeTii, I should like to take this opporfeunity of 
thanking all those who are giving me assistance with the field 
investigation of this problem; in particular I should mention 
Mr. W. Buddin and Dr, W, A. R. Dillon Weston, Advisory 
Mycologists of the Southern and East Anglian Provinces respec¬ 
tively, and Mr. J. 0. Mann, Assistant Director of the Norfolk 
Agrici^tural Education Department. 

S. D. Gaurett. 

Botbamsted Experimental Station. 
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FARM ORGANIZATION ON THE BLACK 
FENS OF THE ISLE OF ELY. 

That area of the east of England generally known as “ the Eens ” 
covers approximately 800,000 acres, and comprises the most 
fertile farming land of Britain. Most of it lies within a few 
feet of sea level,^ and its productivity is due to and dependent on 
a complex and intensive system of artificial drainage. The 
district is one of considerable interest to geologists, archssologists, 
ethnologists, and naturalists, and a considerable library exists 
on its origins, historical associations, fauna and flora. Quoting 
largely from Evans’ account m the Natural History of Wicken 
Fen (edited by J. Stanley Gardiner and A. 6. Tansley), the fens 
were originally an estuary of which only The Wash now remains. 
Over this estuary layers of silt and peat were gradually built up 
in post-glacial times as a result of alternate mar^ and fresh¬ 
water conditions. Islands of Jurassic clay, sometimes capped 
with boulder clay or gravel, stand up above these deposits 
(e.gr., Ely), The south end of the fens was furthest from marine 
influences, and it is here that the black peats were formed from 
decayed fresh water marsh plants. To the north, where tidal 
conditions were prevalent, the deposits were chiefly silt (see 
Diagram I, p. 36). 

The fens were inhabited in pre-Boman times, and recent air 
surveys have revealed much evidence of these early settlements. 
The period of the earliest attempts at artificial drainage is still 
a matter of speculation, but a secondary effect of these 
endeavours was to accentuate the silting up of the river 
mouths. Many of the river courses have been completely 
altered (in certain cases literally reversed) in consequence of such 
action. Eor example, the Ouse, which now discharges at King’s 
Lynn, formerly debouched into the Wash at Wisbech (i.e., 
Ousebeach). Nevertheless, the early works and subsequent 
action by local landowners did apparently result in some increase 
m the area of dry land up to the Middle Ages. The foundation 
of the modem systematic drainage was, however, not laid until 
the 17th Century, and the names prominently associated with 
the work are those of Francis, Earl of Bedford, and his son 
William (hence the “ Old ” and New ” Bedford Levels). Though 
the drainage of the fens may b® said to have been completed 
by the middle of the 19th Century, great and ever pressing 
engineering problems have emerged. Aeration and cultivation 
have led to wastage” in the peats, and the problem of 
getting the surface water from the land to the main draana, and 
thence to the open sea, has become ever more acute. Messrs. 

^ The average level of the silt soils is about .10 feet 0*D.; the black 
peats are even lower, mueh being at or below hm level. ; 
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Godwin and Clifford^ estimate that 200 years of drainage have 
lowered the peat surface by something of the order of 10 feet, 
while Fowler® states that before drainage the level of the fen 
peats was in many places no less than 16 feet higher than at 
present. The dffioulties and dangers experienced so recently as 
March, 1937, emphasize the need for continual action and 
considerable expenditure if what has been so hardly won is to 
be held and maintained. 

In reviewing modem farming organization in the Fens the 
silt soils and peat soils must be differentiated, as each has dis¬ 
tinctive agricultural characteristics. The silts are a fine alluvial 
deposit varying from a light to a heavy texture according to the 
percentage of clay. In the Holland ^vision of Lincoln, which 
consists mainly of silt, potatoes are the principal crop, covering 
a larger acreage than wheat and about four times the area of 
sugar beet. It is here also, round Spalding and Holbeaoh, that 
the bulb industry has been developed, while considerable acreages 
of fruit are grown, particularly round Wisbech. The black peats 
lie further from the sea (largely in the Isle of Ely) and consist 
of an accumulation of organic matter of var 3 dng depth overlying 
cky. But marked variations occur, and patches of “white 
fen ’’ (i.e., peat containing a large percentage of calcium in the 
form of foraminiterous and other shells), gravel fen (peat over¬ 
lying gravel), clay outcrops, and “ skirt ’’ (i.e., peat mixed with 
mineral particles, generally found on the outskirts of the fens), 
give rise to differences in cropping and crop yields. When the 
black peat overlies what is locally termed “ blue buttery day,^’ 
this latter provides a medium, when it lies close enough to the 
surface, for rmproving the texture and cropping powers of the 
land. As described later (page 50), the process of " claying ” is 
a costly one, but was frequently practised in the past when 
labour was cheap. The potato acreage on the peats is less than 
the wheat acreage, and probably less than the sugar beet area. 
Carrots and celery are important cash crops. 

GmcmAL DssoEiPTioisr op pABMUirG on the Black Fens* 
The present article is concerned with farm organization on 
the black peat soils. As might be expected, the type of farnaing 
to be found here is quite distinctive. The usual rotation is wheat- 
potatoes-sugar beet, with a few acres of oats, for horse-feed, 
taking any convenient place in the rotation. Cdery is grown on 
“ grounds ’’ where the water level is sufficiently high, while peas 
for picking are chiefly found on the higher land where the clay 
outcrops. But very few fen farmers adhere strictly to any sort 
of a rotation, and the policy followed iii 1936 appears to have 

1 Jour, Mcohgy, XKXI., Nfb. 2, 

« Qwgraph, Jtm. XXXKI., No. 2. 
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been to grow as large an acreage of beet and potatoes as per¬ 
mitted by the Beet Factories and Potato Board, other crops 
being only a secondary consideration. Until recently beet was 
often taken year after year on the same field, frequently without 
any apparent adverse effect on yield. But the discovery of a 
few cases of sugar-beet eel-worm, often on fields cropped in 
this way, has led the Factories to prohibit the practice. 

Considering Hie types of crops grown, the farmers are remark¬ 
ably independent of imported casual labour, as the wives and 
fa.TniHfta of regular employees assist with seasonal operations. 
Beet thiniimg, potato planting, and the beet and potato harvests 
are generally let out at “ piece rates,” and individual families 
may earn very substantial sums at certain times. In engaging 
regular workers, fen farmers are inclined to give preference to 
married men with large families in order to minimize their 
dependence on outside casual labour. Very little extra labour 
is required for the com harvest, and much of the threshing is 
done at harvest time, as cartage is a difficult problem on most 
fen farms in the winter. In a dry season lorries can be run 
practically anywhere, and in the first few weeks of the beet 
season can be loaded in the field, and run direct to the beet 
factory. But heavy raia turns the fen droves ” into stretches 
of mud a foot or more deep, and then the only means of trans¬ 
port is tihe farm cart, usually with three horses hitched one 
before the other. 

Tractors are now foimd on most fen farms of any size, and 
are hired on the small farms for the majority of winter ploughing. 
The advent of tractors is important, for unless the land can be 
quickly broken up and seeded after beet is cleared, the following 
crop of wheat is put in very late. As it is, wheat drilling can 
often not be done until February, and many farmers agree that 
in this case at least two sacks per acre are lost compared with 
autumn driliing, A large proportion of the smaller farms are 
stiH. without a binder, but the crops, particularly of oats, are 
sometimes so bulky that the use of a binder would be impractic¬ 
able. In these cases the crop is cut with a sail reaper or a grass 
cutter and tied by hand. Power binders are becoming more 
eommcm on the laj^er farms. 

Very few dairy cattle are to be found in this district, as the 
land is too valuable to be devoted to grass. The only grassland 
on most holdings is a small paddock near the farm buildiags, but 
a considerable amount of grazing is derived from off-lying 
“ washes.”^ The banks and forelands ” under the con trcfi 

^ A “ wash ” is a piece of land lying adjacent to a main river, and on 
to wMch flood water is allowed to overflow. Ij® purpose is to act as a 
reservoir at those times when the main outfalls to the sea cannot cope 
with the amount of water which is coming down from the higher lands. 
These w^es cannot be cultivated owing to their frequent submersion, 
^d provide a strong, luxuriant pasture during the suanjner months# 


Fig. 1.—A typical Fenland landscape. 
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of Drainage Boards are generally let by auction and provide a 
certain amount of hay and pasture. Some bullocks are fattened 
on larger holdings, particularly where the farmer owns or is 
able to rent summer grazing on one of the numerous washes. 
The usual practice is to buy stores in the early spring, yard feed 
them for a few weeks before sending them to grass where they 
remain throughout the summer, and to bring them back to the 
yards in October for fattening off during the winter. The muck 
made by this means is used chiefly for the potato crop, which 
also gets a liberal dressing of artiflcials (see page 46)« 

Where no cattle are fattened, pigs are usually kept to tread 
down the straw, but buildings are generally extremely primitive. 
In fact, farm buildings in the fens proper are at best wood and 
corrugated iron structures, and, at worst, tumbledown frameworks 
of rough posts surmounted by a heap of straw. In contrast to 
the condition of the buddings, implements are generally modem 
and in good repair. Even on small holdings there is usually a 
good selection, and there appears to be more co-operation in 
pooling implements, horses, and labour than is usually the case 
amongst smallholders. Some attempt at intensive poultry 
keeping is made on an occasional farm, but as a rule this branch 
of the industry is represented by a few nondescript hens. Horse- 
breeding is still quite general, in spite of the mtroduction of 
tractors. Sheep are conspicuous by their absence, although a 
few are found on the “ islands rising above the fens proper. 

Drainage on fenland farms would appear to be remarkably 
efficient, the most usual complaint being that the water level 
is kept too low during the summer months.^ This is unavoidable 
in some cases, as the business of the Drainage Boards is to ensure 
that even the most low-lying land is kept free of water. Too 
efficient drainage can be counteracted by placing overfalls ” 
in the dykes, but this may only be done with the authority 
of the local Drainage Board. Surface waterlogging is a more 
serious threat to the fen crops than any defect in the main 
drainage system. Particularly on land where, owing to shrinkage 
of the peat, the underlying clay is how quite close to the surface,* 
pools of water are to be seen on low-ljdng parts of the fields after 
Ixeavy rains. The crop will quickly “ go off ** in these patches 

1 Of the 60 farmers who provided records for the present investifi^lacm, 
43 stated, that the drainage oh their farms was satisfactory, five that 
the water level was kept too low, and only two that, their land was 
inadequately drained,. 

^ Of the present sample of 60 farmers, no less than 38. stated that thoy 
had evidence of ‘‘ ahrinlsa^ ’’ of the peats on their own hdldfrgs. Of 
these, eight said that draiaage had been adversely affeet^, eig^t said 
that crop yields had been decreased, while four thought that crop 'rields 
had been improved as a result of day be^ ploi^^ed up an , 

the'surface peat.. " ’ ' ■ ■■ ■ . ' * , . i 
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unless the surface water is removed, and this is generally done 
by ploughing or hand digging ‘‘ water furrows ” to the nearest 
ditch. 

Scope op Present Investigation. 

The parishes of Little Downham, littleport, and Coveney 
were selected as the field of study on the grounds that they lay 
roughly in the centre of the peat-soil area, that they consisted 
mainly of black peat, and that they were easily accessible. 
These three parishes Ke to the north and west of the city of Ely, 
cover an area of 30,000 acres, and include 622 “ holdings ” of 
1 acre or more. The data were collected in the early months 
of 1937, and refer to the crops grown and harvested in 1936. 

The first step in the investigation was to identify all the 
holdings of 1 acre and upwards included in the Fourth of June 
Returns of the Ministry of Agriculture. Of the 622 holdings, 
262, or almost exactly half, were less than 20 acres in size. Of the 
262 holdings under 20 acres, 129, or, again, roughly half, were 
part-time occupations. Thus it may be said that of the 
holdings included in the Ministry’s annual statistics for these 
parishes, only three-quarters (393 out of 622) are full-time 
occupations, and one-quarter are rather of the nature of allot¬ 
ments occupied by persons primarily dependent on some other 
source of income. Of the occupiers of part-time holdings, 66 per 
cent, were stated to be agricultural workers, while 44 per cent, 
were village traders, craftsmen and others. 

The second and principal stage of the investigation was to 
secure detailed records of farm organization from holdings of 
20 acres and upwards, obtaining so far as possible a random 
sample. “ Composite ” farms (i.e., a farm of which the occupier 
holds another farm or other farms elsewhere) were omitted from 
the^ selection on account of certain obvious technical dif&culties 
which arise in recording such holdings. All together detailed 
records were obtained for 62 holdings, but of these two have not 
been inoluded in the analyses for one reason or another. The 
records were obtained by a process of oral question and answer 
Trith each fanner, following tibie usual survey technique described 
in various Reports issued by the Cambridge University Earm 
Economics Branch. Of the 60 farms, detailed records for which 
are here used, 20 are between 20 and 60 acres in size, 14 between 
50 and 100 acres, 8 between 100 and 160 acres, and 8 are over 
150 acres. The “ average ” size of the whole 60 farms is 97 
acres, and this compares with a figure of just over 100 acres for 
ail holdings above 20 acres in the Isle of Ely. The method 
adopted of presenting the data in the ensuing pages is first to 
compare the organization of the 50 fen farms as a group with 
that of similar groups of farms in other districts of the Eastern 
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Counties in the same year,^ and secondly to describe the organiza¬ 
tion of one or two individual fen farms. 


Size of Business, 

Measured in acres, the size of farms on the black fens tends 
to be rather smaller than on the adjacent uplands. Not only 
does the number of holdings under 20 acres represent a larger 
proportion of total holdings than in neighbouring counties 
(56 per cent, for the Isle, of Ely as compared with 44 per cent, 
for Norfolk, Suffolk, Cambridgeshire, and Huntmgdonshire), 
but the farms over 20 acres average 105 acres as compared with 
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Diaqbahi II.-—Farm Capital per 100 acres. 

(Data refer to year 1936). 

185 acres in the four counties already mentioned, iJtbongh 
the area of the farm units is comparatively small on the black 
fen, capitalization, employment, and output per 100 acres m 
each approximately twice as great as on adjacent upland farhxs; 
It is generally appreciated that these factors to a better index 

1 Hxe other “ type of farming ** districts are (1) zpid-Noxfolk mediam 
loams, (2) north Fssex bodder mys, (3) south Bssex Iiondoh clays, ^d \ 
(4) south Cambridge chalk soils. In the yadous diagrams toh m these 
dii^ots is represented by 50 farms, and full dete#i be found in 

24 of the Cambridge University Fann Bci^cmics Branch. 
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of the size of a farm business than is area, and on these criteria 
the size of fen farms is considerably larger than elsewhere. 

The Michaelmas valuations of farm livestock, crops and equip¬ 
ment average £23^ per acre of crops and grass on the 50 farms 
included in the present sample. This figure compares with £10 
to £12 in other parts of the eastern counties (see Diagram II.). 
On the fens the major investment is in crops (£15 per acre), 
live stock coming next at £4^ per acre, and equipment making 
up the balance of £3| per acre. One interesting feature of the fen 
data is that capital investment per acre appears to be compara¬ 
tively constant whether the farm is large or small. This is in 
contrast to other districts, where capitalization per acre generally 
varies inversely with the area of farm, and suggests that, in the 
fens, large farms are organized as intensively as the small farms. 

The number of manual workers^ per 100 acres averages 
just over five on the fen farms as compared with roughly three 
in the neighbouring high-land districts. In regard to work horses, 
the relative position is somewhat similar, the fen farms having 
4i\ per 100 acres as compared with 2| elsewhere. On the 50 farms 
included in the sample there were 26 tractors, or 1 tractor per 
200 acres of farmed land. This compares with about 1 tractor 
per 300 acres on the high-lands. lietails of the amount and 
composition of the gross sales from these fen farms will be given 
later, but here it may be said that they averaged nearly £20 per 
acre in 1936, or roughly double that from farms in other parts 
of the eastern counties. 


Growing. 

Diagram m, illustrates the crop distribution in 1936 on the 
60 farms comprising the fen sample. Although permanent 
pasture is shown as amounting to 20 per cent, of the farmed 
area, it must be appreciated that this is to a large extent com¬ 
posed of off-lying wash grazings, and as such is not strictly com¬ 
parable with simfiar figures for other districts. Temporary grass 
represents less than 2 per cent, of the farmed land on the fen 
farms, and this gives some idea of the unusual nature of the 
rotations in this district. Wheat is the principal straw crop, 
account^ for one-quarter of the farmed area. The sugar beet 
acreage is almost as large as the wheat acreage, while potatoes 
are third in importance judged by area.a Potatoes and sugar 
beet together cover 40 per cent, of the farmed land, or exactly 
half the arable area. In contrast, the adjacent mid-Norfolk loam 


i Oaso^ WOTkmen, wonim and boys are incsluded here at an appropriate 
Cr^tion of full-tame adult employees. ^ 

*It is perhaps worth repeating that on the silt soils to the north the 
sor^ nj3d« potatoes is mnch larger thwi that under sugar beet, and 

difference in the cropping «t the silts 
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farms have less than 10 per cent, of their arable area in these 
two crops. “Other cereals” consist mainly of oats, while 
among “other crops” are included celery, carrots, chicory, 
asparagus and mustard seed. 

Considering the farmed land as a whole, almost exactly 
two-thirds are devoted to “ cash ” crops on the black fens, a 
figure which compares with approximately 40 per cent, for 
other parts of the eastern counties. Not oiily is the acreage of 
“ cash ” crops relatively much larger in the fens than elsewhere, 
but the types of crop here grown are mainly those which yield 
high money receipts per acre. 
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Diag»a.m III.—Cropping per 100 acres. 
(Data refer to year 1936). 


Some idea of the productivity of the fen soil may be obtained 
by oonsidermg yield per acre on tbe 60 faims comprising the 
present sample. The average yields for the three <hief crops 
inl936-wereWheat, 6 qrs. per acre; potatoes,? tons p« acre; 
sugar beet, 12^ tons per aere. Qeneralizh:^ broadly, it may be 
said that these figures indicate yields per acre on the blaok foos 
to be roughly one-third greater wan on the ne^bouritig uplands. 
Incidentally, the 1936 season generally conc^ed to be a bad 
one for potatoes on the peat soils. On one of the krger farfos 
included in the present sample, 50 acres of potatoes yielded 8 tons ! 
per acre in 1936 as compared vrith 14 tim for a similar area'in : 
1935. As with all other measures of fSrih i»Mhcirion, the raage 
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in crop yield per acre between individual fen farms is wide, 
wheat varying from qrs. to 8 qrs,, potatoes from 3 tons to 
11 tons, and sugar beet from 9 tons to 16 tons. The higher 
figures quoted are by no means records for the district. 

Oross Income. 

The gross income from the 50 fen farms from which records 
were obtained averaged nearly £20 per acre and, of this total, 
crops contributed three-quarters, or approximately £15. Both 
the absolute and relative importance of crops on the fens is thus 
y&j much greater than in other parts of the eastern counties 
where crop sales in 1936 may have averaged £4 per acre of farmed 
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Biacbam rv. --Gross inoome per 100 acres. 
(Data refer to year 1936). 


Imd, and certainly less than half the gross income (see Diagram 
iV.). Sugar b^t and potatoes are the two major items of 
revenue on the black soils, and together account for more than 
h^ the toW receipts, Wheat comes third in importance, but 
from this is less than haif that from sugar 
beet. ^ are the major Iive-stook enterprise, and sales of these 
^orated to n^ly as much as the recmpts from wheat. OaS 
are ^nd most important live-stooh department and 
® pigs account for four-fifOis of tibe total 
. live-sU^ saJOT. Althpu^ harse-breeding is tradiiionallv 
■aesociated with lie fens, sales of horses amounted I 
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little over 1 per cent, of gross incomes on the 60 farms covered 
by the investigation. It will be observed from Diagram IV. 
t!^t dairy produce, poultry, sheep and barley are all inconspicuous 
items in the black fen district. 

Gross Exfpmses, 

Expenses on the fen farms amounted to nearly £16 per acre, 
which is rather more than 50 per cent, higher than on neighbour¬ 
ing upland districts (see Diagram V.). The principal item of 
cost is labour, which, including family labour other than that of 
the occupier, averaged £4J per acre. Rent is the second most 



BLACK MIO NORFOLK NORTH ESSEX SOUTH ESSEX S.CAMBRIDGE 
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Dxagbah V.—Gross expezxses per 100 acres. 

(Data refer to year 1936), 

important item of cost and, including the tenant’s share of 
drainage rates, averaged 60s. per acre. These figures compare 
with, roughly, 60s. per acre for labour and 203. per acre for rent 
in adjacent districts. Bent represents a substantially higher 
proportion of gross expenses in the fens than in other districts 
of the eastern counties (approximately 18 per cent, as compared 
with 11 per cent.), but the incidence of labour, at rougUy 30 
per cent, of gross costs, corresponds closely. Expenditure on 
feeding stuffs is at first sight remarkably high in the fens, 
amounting to rather over £2 per acre. Indeed, more is s;^t on 
purchased feeding stuffs here than in the nearby mid-NorfoSi; 
district, where the live-stock output per acre is very much larger. 
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To put this ia another way, every £100 worth of live stock 
produced in the fens consumed about £60 worth of purchased 
foods, whereas in mid-Norfolk only a Kttle oyer £30 worth of 
purchased foods was required. The explanation is, of course, 
that in the fens a much larger proportion of the farm is devoted 
to cash crops, and a much smaller quantity of fodder crops is 
grown. It is true that large quantities of sugar-beet tops are 
available, but there are no sheep to fold them. Further, 
pigs are relatively of greater importance in the fens than else¬ 
where (pig sales account for half total live-stock sales), and these 
a.TiiTnals require more concentrates than do cattle or sheep. 

Expenditure on fertilizers in the fens averaged about 155. per 
acre per annum over the whole farm. This is roughly three 
times as much as is spent in other districts of the eastern counties. 
As has already been stated, manures are applied largely to the 
potato crop. This is illustrated in Table I., from which it will 
be seen that three-quarters of the potato acreage gets an average 
dressing of 17 loads of dung per acre, over two-thirds have 8 cwt. 
of proprietary or other mixtures, while one-quarter has 7 cwt. 
of phosphatio fertilizers (mainly as superphosphate). Relatively 
little straight potassic fertilizer is used for any crop, although 
potash is included in many of the proprietary and other ready- 
mixed fertilizers. 


TABLE I. 

Bxstbibutioi? of llil&iujKmG ON Three Feinoipai. Cbofs on Black Fens. 




Potatoes 

Sugar Beet 

WheW 

Bung — 





Per cent, crop area dressed 

. % 

75 


3 

Av. dcGssmg per acre , 

. loauis 

17 


11 

Meadg-Mixed FeHilizers — 





Per cent, crop area dressed 

. % 

68 


2 

Av. dressing per acre . 

, cwt. 

8 


14 

FhosphaUa Fertilizers^ 

Per cent, crop area dressed 

. % 

25 

34 

4 

Av. dressing per acre . 

. cwt. 

. 7 

5 

3 

NUrogeTious FertiUz&rs — 





Per cent, crop area dressed 

• %. 

U 

5 

17 

Av* dresdng per acre . 

, cwt. 

2 

2 1 
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Expenditure on ^d is also high in the fens (averaging nearly 
205. per acre), mainly as a result of the large acreage potatoes, 
the need for importing fresh seed potatoes from Scotland 
appioxhnately every alternate year. 
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Gross Ovijpvi. 

Gross output is a measure of the value of the goods aotualiy 
produced, and is generally calculated by the formula : sales 
minus purchases of live stock plus or minus change in valuation. 
In the present instance purchases of feeding-stuffs have also 
been deducted from sales in order to arrive more closely at the 
productivity of the farms, and to secure closer comparison between 
districts in which dependence on purchased feeding-stuSs is 
variable. 

The value of the gross ouiput per 100 acres on the black fens 
is £1,650, or approximately double that on the four other districts 
in the eastern counties with which comparisons have been made 
(see Table II.). This relatively large ouiput illustrates the 

TABLE n. 

Oboss Ourrm* pbb 100 aobds, ma Wokkbb, aud pub £100 

Fajeoc Caxtcax. 


District 

dumber 
of fanos 
in group 

Average 
size of 
farm 

Gross Output 

Per 100 
acres 

Per 

worker 

Per £100 
farm 
capital 


ITo. 

Acres 

£ 

£ 

£ 

Black fens 

50 

97 

1,650 

326 

71 

Mid-Norfolk loams 

60 

129 

776 

216 

63 

North. Essex arable clays 

60 i 

166 

626 

220 

62 

South Essex pasture clays . 

60 

166 

876 

316 

86 

South Cambs. chalks . 

60 

189 

800 

270 

63 


* dross Output s Sales mmus puiohases of live stock aud feeding-staftS 
plus or okonge in farm valuations. 


intensity of the production in the fens. It is achieved partly 
by concentrating on “ high-value ” crops potatoes, sugar 
beet, celery) and partly by high yields pOT acre. The latter 
are ha turn due laj^ly to the natural fertility of the b<^, but 
liberal applications of fertilizers and good management con¬ 
tribute to the result. Output per worker is also relatively high 
in the fens, and the only other district where similar labour 
efficiency occurs is the south Essex Londatt clays, where miS^ 
production from grass, for the London market, is the cffief 
enterprise (see Diagrams HI. and IV.). Lastly, the i»te of 
capital turnover (as measured by the ratio of.^oss ou^t to 
farm capital) is comparatively mgh in .the feus.., It : may thus 
fairly be said that the three factors in pKduotioa^teffi^^ labour 
smd capital—are employed with great \eSectiyea^ in this 
area. The responsibilities and rewards of manat^meht are on a , 
tiroilar'scale. ■ .. ■ ;• ^ : ■; 
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Some Individ0al Faems. 

The foregoing pages have been occupied largely by generaliza¬ 
tions, and it may therefore be of interest here briefly to describe 
the organization of one or two individual farms, to give, as 
Pooh-Bah said, “ vOTisimilitude to an otherwise bald and unoon- 
vindng narrative.” 

Farm A extends to something over 300 acres, of which about 
220 acres are arable and the balance off-lying pasture. The 
cropping in 1936 comprised 60 anres of sugar b^eet, 55 acres of 
potatoes, 85 acres of wheat, 7 acres of celery, 5 acres of picking 
peas, 3 acres of asparagus, 3 acres of lucerne, and 2 acres of 
mangolds. Thus, 215 acres out of the 220 acres of arable were 
imdAr cash CTops. Sales of crops totalled about £6,000 from 
the 215 acres, or an average of nearly £30 per crop acre. 

In preparing the land for sugar beet, ploughhkg is generally 
done to about 14 inches depth with a subsoiler going some 
6 inches deeper. This deep cultivation is considered to help 
surface drainage. The varieties grown in 1936 were Marsters, 
Johnson’s Perfection and Kuhn P., and the crop was dressed 
with a mired fertOizer at the rate of 6| cwt. per acre. The 
60 acres of beet gave an average yield of 15| tons per acre, 
with a sugar content of about 15|^ p^ cent. 

varieties of potatoes grown (in order of earliness) are 
Kdlipse, Boon Star, Bed King, King Edward, and Majestic. 
Preparation for this crop commences with deep ploughing (up 
to 19 mcihes) with a Bansome No. 3 ” TJnitrac Major ” in 
December and January. Manuring for 1936 was at the rate 
of 15 loads of dung per acre plus 1 cwt. of Sulphate of Ammonia, 
8 cwt. of 35 per cent. Superphosphate, and 1 cwt of Sulphate of 
Potash. The seed is not chitted on th^ farm, although the occu¬ 
pier is considering building a glass chitting house to get the two 
of three weeks earlier maturity which this practice provides. 
Boring June and July the crop is “ dusted ” three times (four 
tunes if there are any early signs of blight) with 25 lb. pw acre 
of a prc^etary fungicide. The 1936 crop lifted badly, yielding 
only about 7-8 tons per acre, as compared with a normal of 
12-14 tons. 

The varieties of wheat grown are Little Joss, Square Head U., 
Bed Marvd, Benown, and A.1 for late spring dti^ng. No dixoig 
or fertilizer was applied in 1936, and the crop averaged 6 qrs. 
per acre. 

Celery, althou|^ covex^ only a small acreage, contributes 
aubstantially to the gross income. If the plants are grown from 
aeed they must be sown under j^asa in Eebmacy and pricked 
out in a ehdhered spot in March. It is, however, more common 
for growers to buy seedlings which may cost icam 4s. to 5s. per 
l^OuO. Ih the field the rows are set at 4| to 5 feet apart. The 
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crop is generally dunged heavily (20-30 loads per acre) and, in 
addition, fertilizers at the rate of about 10 cwt. per acre are 
scattered by hand along the bottoms of the drills. The fertilizers 
are mixed with the soU by subsequent scuffling and rolling. A 
special tool called a ** butterfly ”—^rather like a mioiatuFe 
snow-plough—splits back the loose earth after the scuffle, and 
consolidates the bottom of the drill. Into this firm drill-bottom 
the seedling plants are dibbled about 4 inches apart, or at the 
rate of some 25,000 per acre. This planting out takes place 
towards the end of May, and from then until July hoeing is 
done up the drills by tractor and between the plants with a special 
hand hoe. Towards the end of July or in early August “ earthing 
up ” is commenced with a small butterfly,’* and this continues 
into September, when the tops of the ridges may be 3-4 feet 
above the intervening furrows. Harvesting takes place from 
September onwards, the plants being hand dug with a special 
type of spade. 

Beference has been made in the earlier pages of this article 
to the general excellence of field equipment on fen farms. Farm 
A provides an illustration of the standards which may be 
achieved in this district, for in addition to the complement of 
tumbrils, harrows, ploughs, etc., usually found on farms the 
occupier possesses :— 


1 40 h.p. Caterpillar Tractor 
1 21-h.p. Allis Chalmers Bow Crop 
factor (with full Tool-bar eqxiip? 
ment) 

1 2jl-h.p. Hamworth Paraffin engme 
for bam xnachinery 
1 4i-h.p. Bamford Paraffin engine for 
mill and cha:S-box 
1 Threshing Drum 
1 Cooke “ Naticmal ” Elevator 
1 3-furrow tractor plough 
1 3-furrow ridging plough 
1 2-furrow plough 

1 Bansome JSfo. 3 ** Unitrac ” plough 
1 Tractor cultivator 
1 Power binder 


1 Bamford tractor grass-mower 
1 Beaper 

1 3-row Potato marker 
1 3-row Potato setter 
1 7-row Potato duster 
1 Potato digger 
1 Celery planting plough 
1 Celery scuffie 
1 Celery moulding plough 
1 Corn drill 
1 Sugar-beet drill 
1 Manure distributor 

1 Blackstone horse rake 

110-row Wheat horse hoe 

2 2-row Beet horse hoes 


Not only is the equipment ample and modem, but it is kept 
in first-class condition. As a re^t of this mechanization the 
number of work horses has been reduced by 10 during the last 
five years, and the amount and quality of the work done is^ if 
anything, greater now than formerly. The number of employees 
has also been reduced. 

The live stock comprise half-a-dozen cows on which some 
15*20 calves are reared; These are kept on the ofi-lying jiasture 
during summer, but are brought into yaards in vrater, and are 
generally sold fat at 2^ years old. Twwty sows kepfc and . 
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the progeny fattened for pork or bacon. The principal outlay 
on feeding-stuffs is for pigs, but some horse-feed and cattle-cake 
is also purchased. 

The number of regular employees was about 16 in 1936, and 
the labour bill was over £1,600. The practice, common locally, 
for the families of regular employees to assist at seasonal opera¬ 
tions makes it particularly difficult to estimate earnings per 
worker. For example, the occupier of Tarm A considers that 
the wives of six of Ms regular employees undertook farm work 
for 7-8 months in the year, while children and other members 
of men’s families were also at work for short periods. As the 
total weekly earnings of a family are paid to the head of the 
household, and as much of the work is done at piece rates, 
details of actual employment are impossible to determine 
accurately. 

Farm B is about 120 acres. Including the occupier, it provides 
emplojnnent for four regular workers, while roughly £100 extra 
is spent on casual labour. There are six work horses, a tractor, 
and a motor lorry. The rent is £2 per acre, while drainage rates 
add a further 8s. per acre to overhead costs. 

In 1936 the cash crops comprised 35 acres of wheat (yielding 
5 qrs. per acre), 50 acres of sugar beet (yielding 16 tons per acre), 
and 10 acres of potatoes (yielding 10 tons per acre). Crop sales 
totalled more than £2,000, or an average of over £20 per acre. 
The fodder crops were 5 acres of oats (yielding 9 qrs. per acre), 
3 acres of mangolds (yielding 30 tons per acre), and 3 acres of 
ryegrass (yielding 2J tons of hay per acre). In addition, there 
were about 15 acres of permanent pasture. More than £100 
was spent on fertilizers, the sugar beet having 6 owt. per acre 
of a proprietary mixture costing £5J per ton, and the wheat, 
potatoes and mangolds having 3 cwt. per acre of superphosphate. 
Further, 10 acres of peat were ** clayed ” at a cost of £11 per acre. 
This operation involves digging narrow ditches across the field 
down to the underlying day, throwh^ the clay out and spreading 
it evenly between Ihe ditches, and then filling up the excavations 
to make all reasonably level again. 

About a dozen bullocks, purchased as stores in the previous 
year, were finished off and sold fat, while a score of yearling 
stores were bought for rearing and subseq^uent fattening. Half- 
a-dozen sows were also kept and the progeny sold as stores or 
pork. Three foals were bred during the year, and one cow was 
kept to supply the household with milk. The total value of the 
live stock “ output ” for the year was £450, involving an expen¬ 
diture of £300 on purchased feeding-stiiffs. 

Farm <7 is a small holding of about 30 acres. Bent and 
drainage rates approximate M per acre; Th^ is only one 
r^lar employee, but both the occupier and his wife are energetic 
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and hard working, while f 15-£20 is spent on casual labour at 
the potato harvest. There are three good work horses, from 
one of which a foal was bred during the year. 

In 1936, the cash crops were 5 acres of wheat (yielding nearly 
8 qrs. per acre), 12 acres of sugar beet (yielding 15 tons per acre), 
and 6 acres of potatoes (yielding 11 tons per acre).. Crop sales 
amounted to over £700. The fodder crops comprised 2 acres 
of oats (yielding 11 qrs. per acre), 1 acre of lucerne (of which half 
was cut green and haK for hay), and half-an-acre of mangolds. 
There were four acres of permanent grass, of which 2 acres were 
cut for hay. 

Scottish seed was bought for half the potato acreage, and 
cost £6 per ton. Sugar-beet seed was drilled at the rate of 20 lb. 
per acre. The potatoes were dunged with 25 loads per acre, 
while aU the potatoes and sugar beet received a dressing of 
11 ewt. per acre of a ready-mixed fertilizer costing £5 per ton. 

The live stock consisted of half-a-dozen sows from which 
the progeny was sold mainly at bacon weight, but partly as 
stores. There were also about two hundred poultry, from which 
sales of eggs amounted to nearly £100. Expenditure on feeding- 
stuffs approximated £170. 


The field work for this study was done by Mr. R. F. Edwards. 
Thanks are primarily due to the 50 fenland farmers who kindly 
provided the details on which the body of this article is based. 
It is a pleasure also to acknowledge gratefully the assistance 
received from Major Gordon Fowler, of the Ely Beet Sugar 
Factory, the Chief Constable of the Isle of Ely, and Mr. F. 
Hanley, of the Cambridge School of Agriculture. 


The Fen district round The Wash extends to about 800,000 
acres, and comprises the richest farming land in Britain. The 
soil on more than half of this area is a silt deposit, while rather 
less than half is a form of peat derived from decayed fresh water 
plants. The silts and peats must be clearly distingui&ed, as they 
have different agricultural characteristics. 

The present study deals with farm organization on the peat 
soils in 1936. Capitalization, employment and output p^ acre 
are here on a much more intensive scale than in neighbouring 
upland districts. The capital value of fann live stock, crops 
and equipment averages nearly £26 per acre, sales japproxiniate . 
£20 per acre, while employment is at the rate of fit^e workers 
per 100 acres. 

Crops are the principal source of revenue, representu^ neiarly 
80 per cent, of gross incoihes. The pife<4pa^ 
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sugar beet, potatoes and wheat. Sugar beet and potatoes to¬ 
gether account for half the arable area and represent nearly 
60 per cent, of gross incomes. 

The output per worker is relatively hi^, partly on account 
of the types of crop grown, and partly as a result of mechanization 
and good management. Dependence on imported casual labour 
is less marked than might be expected, as the wives and families 
of regular employees undertake much of the seasonal operations. 

Drainage, although an ever present problem, appears to be 
generally satisfactory and efficient. 

R. MoG. Cabslaw. 

P. E. Graves. 


School of Agriculture, 

Cambridge University, 

1937. 
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ARE CULTIVATION STANDARDS WASTE- 
FULLY HIGH? 

IimioDuoTioBr. 

This article is botii a challenge and an appeal for assistance. 
One of the firmly rooted traditions of Briti^ agricultore is the 
virtue of thorough cultivation ; indeed the majority of farmers 
believe that crops tdll suffer and yields drop by just the extent 
that the soil tilth falls short of perfection. The tradition was 
established long before the days of agricultural science and, 
possibly because its truth seemed self-evident, it was never' 
critically examined. 

One purpose of agricultural science is to examine traditional 
beliefs and to remove the husk of unessentials and inaccuracies 
that often covers the grain of truth. The marked economic 
changes in agriculture are ample further justification, if any be 
needm, for a critical study cn the alleged close dependence of- 
crop growth and yields on tilth, for cultivation costs are now the 
!l^viest single item in the arable farmer’s budget. 

In the &ys of exclusively horse cultivation, ample labour 
supply and low wages, soil cultivation was in a sense a spare-time' 
occupation, in spite of the importance attached to it. It cost 
Uttle ff anything more to use the men and teams for a cultivation 
than to let them stand idle, for horses had to be fed and wages 
paid in any case. This, and the belief in the virtues of cultiva¬ 
tion, worked in well together, and often led to the state of 
affairs described by a well-known Sussex farmer : “ I have here 
the tillage book made when my father entered my present farm 
in 1870; there were 4 ploughings, 25 drags, 10 small harrows 
and 8 rolls to get a tilth for swedes; and this was in a dry 
season.”^ 

Although the example is tinged with over-enthusiasm, it 
undoubtedly'shows the outlook of the time, which has persisted. 

But, unlike the horse, the tractor need not cost an 3 rthing 
when it is idle; hence it is of great importance to know whetiier« 
cultivations in excess of some miniTnuni are worth while. In 
order to answer this q^uestion it is necessary to examme separately 
the effects of various standard cultivation operations on {dar^ 
growth and yield, and also to investigate newer methods, e.ff. 
rotary tillage, that claim to produce a tilth moire quickly or 
more cheaply. 

The experiments discussed below b^an jn 1926^ and cover a 
variety of seasons, crops, and cultivations. They were ^gun in 
the full belief that they would provide quantitiitive data amply 
confirming the traditional view (ff cultivation. The reendi#^ 

* Botibuunsted Conferees' T : 2^ Art and JStimet pf Cn&rra* ’ 
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however, have forced us to conclude that yields are not markedly 
influenced by cultivation; that the number and type of essential 
cultivations for seed-bed preparation and during crop growth 
can be reduced without detriment; and that a temporary 
reduction of cultivations even below this minimum can be made 
without appreciable loss. 

That is the challenge ; we believe that the present accepted 
standards of good cultivation are wastefuUy high. The appeal 
is for further work on other types of soil, for our experiments 
have been done maioly at Rothamsted. Recently the Cambridge 
School of Agriculture has started experiments whose results are 
closely in accord with our own. The practical and economic 
consequences of scaling down the stands^ of cultivation are of 
such obvious importance as to afford ample incentive to experi¬ 
menters elsewhere. 

Our experiments fall into two groups : the first deals with 
familiar standard operations, ranging from subsoiling to inter-row 
cultivation of root crops; and the second with the depth of 
tillage and with rotary ciiltivation. AH the experiments were 
done at Rothamsted unless otherwise stated. 

The Eeebcts oe STiosrDAjan Opebations. 

I 4 Suhsoiling ,—^This operation is known to vary in its 
effect from one soil type to another, but no clear generalization 
has emerged beyond its value in breaking up pans. There are 
many other soil types with clayey subsoils for which subsoiling 
is stated to be desirable to break up the compressed layer, or 
plough-sole, formed by using the plough over a number of years 
at the same working depth. The Rothamsted soil falls into this 
category. The advent of the tractor has undoubtedly led to an 
increase in subsoiling, especially for crops like sugar beet. Two 
experiments on this crop were made. In 1928 a subsoiler working 
to a depth of 14 inches behind the plough was used. An insigni¬ 
ficant increase of less than 1 cwt. of roots per acre, on a mean 
, yield of 9*15 tons, was obtained. In 1931 a more thorough test 
was made again on sugar beet; the subsoil was hand-dug with 
forks and very thoroughly broken up. The mean yield of roots 
was 12'66 tons per acre, and the labour of subsoiHng produced 
a small decrease of nearly 5 cwt. per acre. These two experiments 
strongly suggest that the cost of subsoiling should npt be incurred 
unless esperiments on the land in question have shown that an 
extra yield is likely to be secured, and that the increased cash 
return will pay for the cost of the work. 

2 , Eistra ploughing .—^Normally the preparation fOr root 
crops includes both autumn and spring ploughing. If bad weather 
pj^vents the autumn ploughing, some apprehension is felt as to 
the quality of the spring seed-bed. It is therefore of practical 
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interest to examine the effect of deliberately withholding either 
the autumn or spring ploughing. In 1934 two experiments were 
made : one on potatoes in which autumn plus spring ploughing 
were compared with only spring ploughing, and the other on 
sugar beet, comparing autumn ^its spring ploughmgs with only 
autumn ploughing. In each case the double ploughing produced 
a slight (but not significant) increase of yield over the single 
ploughing: for potatoes an increase of 5 cwt. on a mean yield of 
11-43 tons, and for sugar beet an increase of 7 cwt. on a mean 
yield of 15-36 tons, and neither increase paid for the extra cost of 
the double ploughing. 

3, Consolidation of seed-bed. —Occasionally a cereal crop 
shows strips of taller growth miming across the field, marking 
the path of the tractor wheels. If the extra consolidation is the 
cause, there is no reason why the effect should be confined to 
cereals, and it may be that the obvious difiSculty of visually 
observing it in root crops is the reason why it has not been 
reported. Experiments in 1934 and 1936 were made to test the 
effect of heawy rolling a sugar-beet seed-bed, because of an 
accidental observation that improved germination and early 
growth of sugar beet occurred on a poi^ion of a field that had 
become heavily consolidated in the previous winter by the passage 
of farm carts. The number of plants per acre was counted to 
see i£ improved germination resulted on the plots with consoMated 
seed-beds. In the 1934 experiment heavy rolling produced a 
significant increase of three thousand plants per acre, above the 
mean of 47-9 thousand; but the final yield of roots was 9 cwt. 
less than the mean of 14-03 tons per acre. In the 1935 experi¬ 
ment the average values for plant numbers and yields of roots 
were respectively 29-4 thousand and 11-57 tons per acre, and 
heavy rolling produced small insignificant reductions both in 
plant numbers and in yields of roots. 

In neither year, therefore, was there any ultimate gain from 
the extra operation. 

4. Intensive inter-row cultivation of root crops. —frequent 
stirring of the surface soil is commonly assumed to have beneficial 
results, in addition to the direct effects of weed eradication and 
mulch formation. The root-break affords the only opportunity 
for intensive inter-row cultivation, so it is of interest to see. 
whether the extra cultivations beyond the minimum nece^ry 
to keep down weeds and to break any crust or “ caj are worth 
while. Five experiments were made; one on kale tod three on 
sugar beet at Rothamsted (heavy loam), arid one on togar beet at 
Wobum (sandy soil). In the ordinary ’’ cultivations, htod dr 
light Ixorse-hoeiiig, and motor hoeing, sufficient to, keep dowa 
weeds were given; on the intensive ** cultivation plote furth^ 
hoeings were given singling, At approx 
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intervals, depending on the weather conditions. The results 
of the experiments are given in Table I. 


TABLE I. 



Mean 

yield. 

Increase (+) or decrease 
(- ) from intensive hoeing. 

Kumher of 
hoeings. 

Mean. 

Significant 

difierence. 

Ordi¬ 

nary. 

Inten¬ 

sive. 

Sttgar Beet, Roots in t 

(ms per a 

ere. 




1932, Botliamsted 

13-6 

-1*03 


3 

8 

1934, Bothamsted 

16*4 

-1-79 

1 0*56 

2 

8 

1935, Eothamsted 

11*6 

+0-26 


3 

8 

1932, Woburn . 

11-9 

-0*23 


5 

8 

Kale, Often weight in 

tons per 

acre. 




1932, Bothaznsted 

26-6 

-1*84 

0-88 

2 

7 


The results are striking. Intensive hoeing gave an increased 
yield only in the 1936 experiment, and the increase (0*25 ton) 
was well below significance (0*42 ton). The remaining four 
experiments all showed decreases, which in three oases were so 
great as to be undoubtedly real effects. In other words, the 
result of the extra labour and cost of intensive hoeing was a 
marked reduction in yield. 

A posable criticism of these experiments is that the hoeing 
damaged shallow feeding roots and broke a number of leaves. 
But such criticism, if true, could not be confined only to these 
experiments but would apply to intensive cultivation in general. 
Indeed, it is possible that any benefit to soil fertility from extra 
surface cultivations in ordinary farm conditions is more than 
offset by the unavoidable damage to the plants. Whatever the 
explanation, the fact remains that no benefit—and usually a 
definite reduction in yield—^was obtained by giving extra 
cultivations. 

6. Bdling mi Hmrcwing of Cereals ,—^Experiments were 
made in 1931 and 1933 on rolling alone, harrowing alone, and 
both, compared with controls in which both operations were 
omitted. The results are summarized in Table if. 


TABLE n. 
Wheat, — Cwt, per acre* 


! 

Mean 

ms. 

Increase (+) or decrease (—} over control. 

Harrowing. 

Bolling. 

Hairo'sfing 

1 and rolling. 

Sig^caat 

dmerence. 

1931—. 

15*8 

+ 1*8 

4*0*8 

4-2*1 

1*2 

straw . 

39a 

-0*2 

-l-8'O 

-0*7 

2*7 

1933-*Gxaui . 

23*3 

•f0*3 

+0*8 

4-1*4 

2*2 

Straw . 

340 

-0-7 

+1-9 

-0*6 

4*3 
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The table shows that the same results were obtained in each 
experiment although they were separated by two years and 
done in different fields. So far as the significance of the results 
is concerned comparison of the magnitude of the increases and 
decreases with the figures for “ significant difference ’’ shows 
that the 1931 results were the better. The conclusions from the 
table are that harro'w^ and rolling done together give an 
increased yield of grain and a small decrease in the straw; 
harrowing alone produces a similar but less marked effect; 
rolling alone slightly increases the grain yield but appreciably 
increases the straw srield. It is interesting to note that the 
result of the combined operation is not the arithmetical sum of 
the separate effects. For example, the increased straw yield, due 
to rolling alone, is replaced by a depression in straw yield when 
both rolBng and harrowing are given. Nor, indeed, should such 
a simple additive effect be expected, except on a theory so sim¬ 
plified as to have little relation to reality. 

BiOtaby Gjwiivation Am> Depth oe Tillage. 

With the ordinary range of implements, whether horse or 
tractor drawn, the preparation for the seed-bed consists in 
working down the weathered furrow-slice with harrows alone, or 
with a cultivator followed by harrows, if the land is insufficiently 
weathered. It is only in very favourable circumstances that the 
winter weathering of medium and heavy soils is such that an 
excellent seed-bed is secured by a single stirring of the top 
layers of the soil; in most seasons the disruptive effect of the 
implements must supplement incomplete natural weathering, and 
in especially adverse conditions one may have to be content 
with a ‘‘ forced ” tilth. 

The speed and power of a tractor enable full use to be made 
of short spells of favourable weather, and attention has recently 
been given to the use of a tractor-drawn cultivator with suitable 
tines, which may be capable of replacing—^not displacing—-the 
plough in certain conditions and thus stiff further speed up the 
work. But its use would appear to be limited. Although it will 
break up the soil better than the plough will, and so hasten 
seed-bed formation, it cannot bury weeds or manure. 

Another type of implement, designed solely for use with the 
internal combustion engine, is the rotary cultivator. Th^e 
are two types : in one the tines are attached to a vertical shaft, 
and in the other to a horizontal shaft. An example of the former 
is the Qyrotaffeip—^a large machine—that h^ been used in the 
Cambridge experiments. The Eototiffer a typical example of 
the latter type. It is a much smaller machine, extenrively us^ 
in market gardens and orchards, and it has been employed in 
all the Rothamsted experiments, the rines a^ 
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a biorizoiital shaift they enter and leave the ground in a vertical 
plane, and thus mix the soil to the full depth of cultivation. 
The machine cannot bury weeds or farmyard manure, as the 
plough does by a bodily inversion of the furrow slice, but it will 
effect a certain degree of incorporation of such material with the 
soil.^ In its present stage of development, therefore, it could not 
completely replace the plough, but there is clearly a need for a 
long series of experiments with the machine to see how far its 
disabilities are apparent or real, and to what extent the yields 
and the general state of the soil are affected in comparison with 
ordinary ploughing. 

Preliminary experiments were begun at Rothamsted in 1926 ; 
they were developed in the following years until in 1934 sufficient 
experience had been gained to justify a detailed trial which "will 
last for at least 12 years on a three-course rotation of roots, 
barley, and wheat. The area is divided into three main blocks, 
so each crop is grown every year. The tillage implements under 
comparison are plough, tractor-drawn cultivator and Rototiller. 
On some of the plots the allotted cultivation is continued 
unchanged, so that any cumulative effects due to the exclusive 
use of the cultivator, or the rotary cultivator, instead of the 
plough can be measured both for deep and shallow work. In 
some of the earlier experiments the effect of different depths 
of cultivation, both for plough and Rototiller, was also investi¬ 
gated. The “shallow” depth was about 4 inches and the 
“ deep ” depth was about 8 inches. To attain the 8-inch depth, 
however, with the cultivator or Rototiller, it is usually necessary 
to go over the land twice. 

A general discussion of the results obtained since 1926 
follows. The discussion has been drastically condensed here, 
because a full account of the work will appear shortly in the 
Journal of AgricidHral /Science. 

The early experiments in 1926-28-29 compared ploughing 
with Rototiller cultivation of a stale furrow in spring. In 1930 
both implements were used directly for mangold seed-bed 
preparation on land that had carried swedes the previous year. 
In 1931 an autumn seed-bed for winter wheat was prepared by 
both implements directly from a winter-oats stubble. In 1932 
both sh^ow and deep cultivations for a winter wheat seed-bed 
were compared. In 1933 prepaxatiohs were made for the long 
range experiment already mentioned. Table III. gives a sum¬ 
mary of the results of the earlier experiments. 

In each experiment there was less yield on the Rototilled 
plots, and although a com parison of the reductions with the 

^ The Gyrotiller design does ofier the possibility of burying material, 
as action of the tines on ihe soil somewhat resembles that of a plough 
with a sharply concave mouldboard. 
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corresponding significant differences shows that they were not 
significant—except in 1926 and 1928, before we had had experi¬ 
ence in using the implement—^they are all in the same direction. 


TABLE III. 

Decrease in yiddfor BotoUllage compared with Plough and Harrow, 


Year. 

Crop. 

Mean 

Yield. 

Beduction 

with 

Eototillage. 

Significant 

difference. 

1926 

Swedes, roots in tons, per. acre. 

10-2 

1-66 


1928 

>1 9f 99 99 

21*4 

2*65 


1930 

Mangolds „ „ „ 

29-0 

3-78 


1929 

Barley, grain in cwt. per. acre. 

30-2 

0-6 


1931 

Wheat, „ „ 

15*1 

1'5 

1-72 


The later experiments, with very few exceptions, show the same 
effect, and there can be no reasonable doubt that, under conditions 
at Rothamsted, crop yields are slightly less with Eototillage 
than with the normal implements, fl the over-all costs of rotary 
cultivation are only slightly less than those for the normal 
implements, the net retiim would be about the same in each case. 

The later experiments allow the effects of deep and shallow 
tiQage with the plough, cultivator, and Eototiller to be compared. 

^For wheat, deep ploughing gave no advantage over shallow; 
both the cultivator and the Eototiller gave about 1\ cwt. more 
grain and IJ- cwt. more straw for deep working compared with 
shallow. With barley, deep plougMng increased the straw 
yield only by about 1-5 cwt.; with the other two implements 
used, deep tillage gave an increase of nearly 2 cwt. of grain and 
cwt. of straw over shallow tillage. With mangolds, deep 
tillage proved beneficial, the average increases in tons per acre, 
over shallow, being 1 ton for the plough and about 2J tons for 
the cultivator and the Eototiller. 

It is as yet too early to say whether the cultivator and 
Eototillage treatments wiU produce any cumulative deterioration. 
To date, the wheat has been unaffected; the barley shows no 
consistent effects; but continuous shallow cultivation with 
implements other than the plough reduces the yield of mangolds. 

OoNOLUSioisrs. 

The extensive evidence summarized in this article casts 
strong doubts on the prevalent beliefs about cultivation. We 
can ftad no justification for operations beyond the nxinimum 
needed to get a seed-bed and to check weeds until the crop is well 
established. Work in excess of this minimum, far from increas¬ 
ing the crop, appreciably diminishes it* Our results do not stand 
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alone : they are supported by the recent work at Cambridge 
and by the conclusions from the large number of experiments 
made in other countries (particularly the United States), which 
conclusions we, in common with most British a^iculturists, be¬ 
lieved, at first, to be inapplicable to conditions in our country. 
We have been driven to revise our views. 

It is probable that the current beliefs have arisen partly 
because of the often striking results of cultivations on the early 
stages of plant growth. Our own experiments have occasionally 
shown such effects, which, however, have disappeared by harvest 
time, so that the final criterion, the yield, has been unaffected. 

The explanation of our results may possibly be that yields 
from land in good heart are not much affected by the degree of 
cultivation; S this be so, it becomes important to know whether 
yields from land in poor condition are appreciably improved 
by increased cultivation. 

Both these points emphasize our challenge and reinforce our 
appeal for a repetition of the experiments on as many different 
soil types as possible. 

B. A. Kbbk. 

E. W. Russell. 


Bothamsted Expenmeutal Station. 
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TWO CENTURIES OF CHESHIRE CHEESE 
FARMING. 

Two types of perspective have to be borne in mind when the 
amateur turns historian. There is time perspective. Human 
progress can be traced backwards as a series of steps, but the 
len^h of the tread is incomparably longer at the bottom than 
at the top. Down to quite recent times the critical events of 
agricultural histoiy are separated by great gaps of time in which 
each generation painfully relived the life of its fathers. New 
methods and movements came slowly and haltingly. To this 
day customs of byegone ages linger side by side with practices so 
new as to be still experimental. Of a great industry iSke farming 
it has never been possible to say “ thus it was at a given date ” ; 
it has always been thus and thus—^and thus,’^ 

Then there is probability perspective. We live to-day in 
a world of blaring publicity. Few tasks are more difficult than 
keeping things quiet. Events of all kinds are compassed about 
by a great cloud of witnesses, oral, written and pictorial. Even 
if all the witnesses do not agree, there is no lack of evidence about 
what we do and think. But two hundred years ago, few people 
could read; fewer stfll could write; what few did write wrote 
for the delectation of their moneyed patrons, and chose ink of 
a colour likely to please. As one passes beyond the day of printing, 
real evidence becomes scanty. Mostly the student must proce^ 
by inference, finally by intelligent guessing. 

The tale of Cheshire farming may be said to begin in those 
dim ages that the geologists call the Triassic, when the beds to 
be known later as Keuper marl were laid down. They were 
curious rooks; a sort of calcareous clay. Elevated above sea 
level in the upheaval which ended the period they suffered the 
fierce elements of a primeval world for ages which stagger the 
imagination. Towards the end they lay for several millenia 
under great glaciers which scoured their valleys, ground off their 
hilltops and intermingled the detritus of native rock with other. 
material from far afield. And as the ice retreated came primitive 
man, shiveringly, furtively, the hunter and the hunted. He 
came in waves, always from the South and East, and very little 
is known about him ; though traces of his crude M-top fortified 
tions still exist. He lived in an age of darkness! 

There is a dicker of light about the beginning of the Christian, 
era. It discovers Cheshire thmly popiffated by Celtic tribes, 
and the Romans are in possession-^the XXth legion is at Chester. 
Their writers have given some description of the people, mainly 
by hearsay, and unfortunately not Very accurate, but nevertihe- 
lesB illuminating. Omsar himself wrote The aborigines of the 
interior (of Bri^in) for the most part do not sow corn but live 
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on milTr and flesh.” But it was a false dawn. As the Romans 
leave, a semi-darkness falls, and for the next thousand years 
the turbulent history of the English peoples is fought out in the 
twilight. 

Probably Cheshire escaped the worst of war’s ravages. Attrac¬ 
tive as its fertile soils may have been to the invader, Cheshire lay 
out on the Western fringe of the country, protected by great belts 
of Midland forest and marsh. At all events it seems to have 
remained throughout predominantly Celtic; the key to the 
history of its farming lies in Celtic tribal custom. 

Over most of England arable land has always been held in 
hi gh esteem, cultivation of com the only worthy occupation of 
the farmer, dairying a women’s affair. (One can sense scorn in 
Caesar’s reference to the northern tribes.) But the Celts were, 
and are, a pastoral people. Their villages were invariably small; 
their open arable fields were tilled by such insignificant numbers 
of families that the individual strips were often distinguished 
by name. Each village had but one arable field. It had not the 
permanence of the great Midland cornfields. The idea of rever¬ 
sion to grass after a few years of cultivation is common to all 
Celtic systems. It is an obvious device in good grass country. 
The system lent itself readily to consolidation and stiU more 
readily to enclosure of comparatively small holdings. It is, 
as a matter of fact, known that consolidation was going on in 
Cheshire in the twelfth century. Gray^ concludes, from an 
examination of all the evidence he could assemble, that the 
county was mainly enclosed in the sixteenth century. 

The first clear account of the area which has come down to 
us is the book published by Daniel King in 1666 under title 
The Vale Roy^ of England.” It is a compilation embracing 
two earlier ‘‘Brief Discourses partly Geographical and partly 
HistoricaJl ” by William Smith (about 1590) and William Webb re¬ 
spectively. It describes a pastoral countryside, not only settled, 
but evidently long settled. Ohedxire had for long centuries been a 


rights had been confirmed. Under such suzerainty every degree 
of nobility had flourished and multiplied till Cheshire became 
indeed a “ seed-plot of gentflitie.” In King’s description the 
southern part of the county is so ‘‘ garnished and adorned with 
the seats and habitations of Baronets, Kr^hts and Gentiemen ” 
as to leave on the modem reader the impression of standing room 
only. Most of the country estates were peiforce ; zxiany of 
them indeed less than 1,0D0 acres in area. Some townships are 
described as well replenished with good farms,’" and Smith’s 
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reference to the manner of life of the farmer is illuminating in 
its prevision of the inherent strength of self-contained holdir^s : 
“ For this is to be understood that they lay out seldome any money 
for any provision, but have it of their own, as Beef, Mutton, 
Veal, Pork, Capons, Hens, Wild Fowl and Fish. They bake their 
own bread and brew their own drink. I know divers men which 
are but farmers that in their Housekeeping may compare with 
a Lord or Baron in some countrys beyond the seas. Yea 
although I named a higher degree I were able to justifie it. ’’ 
The whole book contains but two or three references to oxgangs 
of arable land. Plainly King’s Cheshire is very much the 
Cheshire of to-day, save that the HenhuU, Eardswick and Pool 
Halls of nobility are now the HhJl farms of milk producers. A 
map of the Mmshull area near Nantwich, dated 1702, now in the 
possession of Mr. Arthur Cookson, tells the same tale; it might 
be copied from the 6-mch ordnance of to-day. Wedge’s report 
to the Board of Agriculture m 1794 esthnates that, in a county 
of nearly three-quarters of a million acres, less than 1,000 were 
unenclosed. 

Existing farm buildings are a history m themselves ; at least 
a history of four or five centuries. They are collections of cow¬ 
sheds, grouped usually in LJ or quadrangle form. The majority 
are of brick, built within the past 150 years; but many are 
half-timbered Jacobean and Tudor structures, while one at 
least, known to me, is wholly timber and preserves the ancient 
Saxon crutch. 

Bamaby Gk)oge, Camden and Webb all testify to the quality 
of Cheshire cheese ; the two last mentioned, indeed, grow quite 
lyrical on the subject. Such a reputation could hardly have 
been recently acquired. It bespeaks an old established industry 
—how old, it is npw impossible to say. 

Local tradition traces cheesemakmg practice back to Homan 
times, and certain writers of repute^ state that cheese from this 
area was exported to feed the Continental legions. There seems 
no reason to doubt that the art has been generally practised 
since the remotest times; it would be a nateal concomitant of 
pastoral hfe and cattle ownership ; but it is difOioult to imagine 
ansdihing in the nature of a regular trade in the product brfore 
the fifteenth or sixteenth century. Most of the cheese, one would 
miagme, would be needed to feed the numerous landed gentry 
and their retinues. 

The earliest cheese prices recorded are remarkably low. 
According to Thorold Rogers they stood at about Jd. per lb. 
or 5s. the long hundredweight throughout the fifteenth century, 
and though the figure must admittedly be read against the price- 

* See, for insjjance, Ingham : Cheshire. Its Traditions and Historg, 
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level background of the times, it is not suggestive of extensive 
commerce. A great trade with London and other large towns 
had, however, grown up by the beginning of the eighteenth 
century. Defoe, in 1725, says : “ I am told from very good 
Authority the city of London only takes off (from this county) 
14,000 Ton every Year; besides 8,000 Ton which they say 
goes every year down the Rivers Severn and Trent . . . so 

tiiat the Quantity of Cheese made in this Country, must be 
prodigious great.’’ Comment on the actual figures is almost 
superfiuous. A mind which could conceive Robinson Crusoe 
WSLS not likely to boggle at a few noughts. Sufficient that there 
was then a large trade ; evidently a trade of long standing. 

siom the middle of the eighteenth century onwards there 
exist exact farming records. By chance and the goodwill of 
friends a number of these are in, or have recently passed through, 
my hands. They tell an illuminating tale. 

mD-EIGHTEENTH CENTURY. 

Thomas Fubbbr. 

Thomas Furber came of an old farming stock, closely asso¬ 
ciated with the Nantwich district of Cheshire. The family are 
believed to have held Austerson Hall, some four mile® from the 
old market town, for over 200 years ; and here Thomas was bom 
early in the reign of George n. In 1767 he became tenant of a 
farm called College Fields, near Woore, on the estate of Sir John 
Ohetwoode. This farm is on the edge of what is now considered 
the best oheesemaking area ; it probably extended to about 100 
acres. Towards the end of the century he moved to the family 
holding at Austerson. Throughout his farming life he kept, in 
small pocket-books, rough records of his main transactions. 
Not all of these have survived, but the earlier records bear every 
evidence of completeness and may with safety be accepted as a 
picture of his first years of tenancy. 

His “ account of all things I bought when I set up house, 
bought from May till Crismas 1767 ” covers several pages of 
his notebook and is perfect in its detail. Items of farm house¬ 
hold and personal expenditure are listed indiscriminately— 
apparently in order Of purchase—^but may be classified as 
follows:— 

Warm Stock — 

2D cows 
IbtiU 

6 two year olds 
4 yearlings . 

2 horses 
15 sheep 
2 sween 
2 pigins 
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ImpUmevUs — t a. d. £ a. d. 

Ironing harrows.110 

Snck mould . . . . . 0 2 0} 

Cart.6 0 0 

Tumbril.6 0 0 

2 baokbands 10/6, 2 pares of chanes 14/9, 
belyband lOd., cart sadle 4/-, ooler and 
housen 7/9, 2 bridles 7/6, 3 halters 4/-, 

cart whip 3/4.2 12 8 

Flow axsc, axs, mattock rakes and small 

tools.2 7 6 

Comhopper 1/6, 3 sween trufs 9/-, Grind¬ 
stone and irons 6/6, 2 lathars 6/-, half 
misture 2/4, 30 lb* wt. 4/6, half hundard 
8/9, peck 1/-, barrels 18/6, sundries 

10/6,2/7/11.6 16 6 

- 23 18 7i 

Pretender and Seed — 

Hay (at 1/3 per cwt.) . . . . 6 12 0 

Oats, beans, rye, pays, muncorn (meslin). 16 18 4 

3 mis. of rigres 6/-, 90 lb. elover seed 

1/13/9.1 19 9 

- 23 10 1 

Dc^ay AppUemoea — 

Chees press scroos . . . . 0 18 0 

Boxes, cap, standards, plank . . . 2 6 0 

Plank.0 16 0 

Cheestub.14 0 

2 barrels . . . . . . 16 0 

Cans, pale, haresives, chees bords, chourn, 

3 <^espets, etc. . . . . . 3 4 8 

Fumis, 70 g^. at 8d. per gal. . . 2 6 8 

2 doors 4/4, hanging do, 6/-, bars 14/10 . 14 2 

- 13 3 6 

£284 2 


MouaehM Qooda — £ a. d. 

6 chores, a ohilds ohear emd 2 armes chear . . 0 16 0 

2 oval tables.12 6 

Warming pan.0 10 6 

44 lb, wool ........ 120 

Weaving 10 blankets.0 10 0 

Bed at 7d« per lb..2 15 

2 mats and bed cords.0 4 4 

Spining Wheel.0 6 6 

* Long spining wheel.0 7 6 

A fruit dish, a ciming dish and butterprint at lid., 

6 transhars 1/3, 2 boules 1/6, 2 basins 7/-, fleoh 
fork and ladle 2/-, Iron pot 2/-, Fring pan 3/6, 
four tin canes and a saspan 4/2, bread dish 1/- . 13 4 

Fireshovel 3/4, pare of tongues 1/9 . . . . 0 , 6 , i 

Parler grate 9/6, great 71}-lb. at 4d. 1/3/10 . .113 4 

2 chests 1/2/0, coffer 4/*-, sault sofier 7/-*, saulting 
tumel 1/8/0, tub 6/-, faieading tiirnel 9/-, stand 9/-,. 
cloas basket 2/4. . . • • . • • 4 6 4 

Boiler 16 gals, at 8d. 10/8, pot 8 gals. 6/“ , . ; • ; 0 16 8 

10 locks 10/6,2 cubard doors 6/6,6 6askits 1/9/0!^ pate 
Olif IdOllBS SIA"* l^loolc of 

. . . . . . . . 7 IS 9 

moo 
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This first-hand record is so similar to the estimate draTO up 
by Arthur Young in his famous essay on the relative merits of 
grass and arable farming that it is worth setting the two sum- 


maries side by side :— 

Furber 

(actual) 

£ 8. d. 

Young 

(estimate) 

£ 8, d. 

Beat . . . . 

100 0 0 

87 10 0 

Furniture . 

23 0 0 

30 0 0 

Stock. 

223 0 0 

112 0 0 

Implements 

24 0 0 

19 0 0 

Dairy furniture . 

13 0 0 

12 0 0 


Young, it may be recalled, was a great believer in grass on 
good land; in the essay referred to he was concerned to show 
that a stock farm did not require any more capital than an 
arable, and to this end he reckoned cows at £4 per head. This 
seems a little strange since in his Northern tour he valued them 
at £7. Comparisons of cow prices are, of course, always difficult 
by reason of the great variation according to the stage of lacta¬ 
tion. Nevertheless, one is forced to conclude that in this case 
Young adjusted his figures a little to fit his argument. Furber 
paid £4: 10a. apiece for his two year olds. His cows—doubtless 
new calved—cost almost exactly £8 per head. They do not seem 
to have been in any sense a choice herd. They are described 
by colour or name, and suggest, in fact, rather a mixed lot:— 
“ Broadhead a red cow, Butey a red finch, Blackwall a black, 
Whiteface a pide, Whiteflank a black pide, Pratty a brinded 
cow ” •, and so on. Young himself, touring the county five 
years later, speaks of the cattle rather disrespectfully : “ Their 
breed of homed cattle is a mongrel between the long and short,” 
and again, “ their cows are of an ordinary breed, loose boned.” 

Relative to other things, cows were undoubtedly dear at ^is 
period. Taking the prices recorded in Purber’s books for 
1767-60 and accepting Curtler’s summary of Thorold Rogers* 
prices for the earlier periods, comparative figures were :— 

1269-1400 1680-1700 1767-00 

dn 8. d, 8. d. 

Wheat per qr. . .6 H 39 0 42 0 

Cheese, per lb. . 0 OJ 0 34 0 34 

Cows . . .9 6 60 0 160 0 

Whale, therefore, com and cheese stood at about seven times 
the prices of the fifteenth century, cows were more than sixteen 
times the price. In 1770 a new-calved cow was worth rather 
more than the annual value of her ihilk. 

It is plain from the capital outlay that College Pields was not 
a purely grass farm. Purber grew some wheat and oats ; and, 
in his early years at least, kept account of the sales. They 
appear to have averaged 38 misures of wheat (at 6a. 6d.) 

^ Cteairly a CSbieshire measure or bmhel of 76 lb. 
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and 160 ** misures ’’ of oats (at 25.)—^the produce of some eight 
or ten acres of land. There is no evidence of potato or root 
oultiTation. 

Labour. —^Furber’s labour records were kept in great detail. 
When he started farming he employed one man and three 
women (or two men and two women) regularly, and a little 
occasional labour; contracts were made yearly, generally in 
January, for 50 or 51 weeks’ service, board being provided in all 
cases. Throughout the year, advances in cash or kind were 
made periodically, the account being jSnally settled at Christmas. 
The foUovring typical case may be cited :— 

£ 8. d. 

1768. Hired Martha W— for £2 Is. 6d. wages. 

Paid her torts her wages . . . .010 


Paid her torts her wages 0 13 0 

Paid her more June 14 0 0 6 

Paid her more. « 0 16 

To 2 yd. of cloth for a shift 0 3 0 

Paid for a stript cotton 0 13 

Paid her more • . 0 0 6 

To a pare of shoes . 0 3 0 

Paid her more. . 0 0 6 

To a bottle of tinear of mor. 0 0 6 

Paid her more Sep. 11 . 0 3 0 

Oct. 23 paid her to her wages 0 10 6 

Kov. 16 paid for a hatibshaf 0 2 4 

Hov, 23 paid for a greteooat 0 9 0 

To a pare of Stockij^ « 0 2 0 


£2 9 7 

Paid her all her wages for the year 1768 and paid her 
above her wages 2a. Id. by me.^ 

Thomas Fubhbb. 

Women’s wages at this time were generally £1 155. to £2 105. 
per year, while &e wages for males ran from £2 105. for a youth 
up to £5 55. for a man. Many pages of the books are occupied 
by accounts such as that quoted above. They make dismal 
reading. The literature of the period is, of course, full of denun¬ 
ciations of the thriftless poor (jirthur Young is particularly severe 
on them). They had indeed their merry makings. Dolly D— 
drew 75. in 1781 at “ Nantwioh Rases ” and in the same y^ 
45 . at Whitchurch wakes; Solomon S— was allowed a “ sub ” 
on ** Outtes tuesday,” and so on. These, however, are small 
items to set against a year’s labour for £2 105. To modem eyes 
it does not seem strange that discontent manifested itself. One 
of I^irber’s pages reaxte ;— 

^ Actually, Ma^ha seems to have drawn 3/7 too mu^. Purber's 
accounts ware occasionally undercast. 
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1775 Hired Solomon S— for £2 10s. wages. 

Paid T^im his quarters wages till Lady Day, 12/6. 

On the 27th day of March he over rim me and 
he went away on the 29th he come againe but not 
hired, on the 3rd April hired him by the weaks at 
1/- per week till Mikelmas and lOd. per weak 
till Crismas. 

This particular gentleman seems to have given trouble later 
on, for some years later there is another series of entries :— 

At MiTrAiTna.fl 1787 Jane and Solomon S— went away and 
was Dr. to me for rent one pound nine shillings. 

s. d, 

Oct. 30 received torts rent . . . .20 

Nov. 3 „ * • .10 

And here the record ends—^somewhat disastrously for his 
master it would seem.. 

Later on, when wages had risen a little, one may read : 

Hired John E— for £7 wages and carrge, of a load of 
coals. 

March 23 paid John E—* a quarters wages and gave 
Tiim 5s. for to go • * . £1 15 0 

£0 5 0 

Meat —On a farm such as this it is no surprise to find that 
cattle weore slaughtered for use at home. Three of the original 
stock of cows are recorded as killed self —^presumably for 
salting down. Unfortunately, the records on this score grow 
scantier as the years go by; there is therefore considerable 
doubt as to the extent to which the farm stocked the larder. 
Erom the very outset, however, some meat was purchased, 
and it is noteworthy that the size of the joints increases 
steadily throughout the year. In the spring and early summer 
the purchases are chiefly veal, with an occasional leg of mutton 
and small joints of beef. Later on the beef joints are larger, and 
towards Uhristmas there is a purchase of a quarter or a side. 
Beef and pork were both bought at 3d. per lb. in the early years. 

Cheese, —Cheese, the main product of the farm, was usually 
sold to factors in big lots, during the autumn or winter, and 
delivered to Erodsham, Chester or “ Whillook ” (the canal at 
Whedock did a considerable carrying trade) payment being 
made at a later date—sometimes by instalments. 

In some years however, delivery was not made until the 
cheeses were nearly twelve months old. A signed note in the 
book reads :— 

Jau. 21,1769. Bot. Thos. Furbcr cheese at 34 deliver to 
peart. E. Cappbb. 

May 11,1769. Then weighed Mr, Thos. Eurber’s cheese. 

166 cheeses. 50 hund. and i- E. OArrua. 
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Stock ,—^After the original stocking no records of cattle bought 
appear in the books, though at least seven of the original cows 
were sold during the first two years. No doubt the herd was 
substantially maintained by home breeding; calves—^presum¬ 
ably the males only—^were sold at birth at approximately 10s. 
each. 

Finance .—Owing to the somewhat irregular way in which 
the original records have been made, it is impossible to draw up 
accurate statements of income and expenditure; but after 
careful analysis of the books I am confident that the following 
summary presents a substantially true statement of the average 
outgoings and income m the three years 1767-69 :— 


JSsepmditure. 

£ 

Beceipts, 

£ 

Wages 

11 

Wheat and oats 

28 

Meat 

8 

Pigs 

10 

Malt . . 

5 

She^ 

. — 

Rent . . . 

100 

Calves . 

7 

Tithe, poor lay, etc. . 

6 

Cheese . 

SO 

Pigs 

2 




£132 


£125 


Admittedly the income does not quite balance the expendi¬ 
ture. So far as it goes the account confirms Arthur Young’s 
view that cheesemaking at this period was not a very remunera¬ 
tive business. ‘‘ It is extremely mysterious/’ says he, “ but I 
cannot possibly discover wherein lies the profit of these dairies.” 

It is of course necessary to remember that the three years 
in question were the first years of IHirber’s tenancy. His cows 
were aU newly purchased. As might be expected their yields 
were poor. His “ make ” represente but cwt. per cow, worth 
£4; whereas Young states repeatedly that the produce of a cow 
was worth £5 to £6. None the less, the gross income of the farm 
is little more than suflScient to meet the rent. At 34a. per cwt., 
not enough cheese is produced to meet the landlord’s account. 
This comparison (cheese v. rent) is worth bearing in mind for 
future reference. 

THE NAPOLEONIC WAH PERIOD. 

Eurber’s farming life covered the period of the Napoleonic 
wars, but his STirviving records are rather scrappy throughout 
the last three decades of the eighteenth century—^probably 
some of his books have been lost. A sidelight on the state of 
local farming during the last years of the century may be obtained 
from the neighbouring county of Staffordshire, where William 
Tompson was tenant of the Forge Farm, Abbots Bromley, a 
holdi^ of 168 acres. 
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Wttjjam Tompson. 

William Tompson was bom in 1737, the second son of a 
substantial farmer and “ iron master.’* At the early age of 
17 he commenced to keep farming records, and from 1766 until 
his death in 1816 he probably recorded every j&nancial transaction 
of his farming life. Nearly all of his books have been preserved. 
The record of his farming really forms a history quite separate 
from the present, for the whole tale of Staffordshire farming 
derives from the three-field Midland system ; Abbots Bromley 
is a typical “ open field ” village; and Tompson was, from youth 
to old age, an arable farmer. But for some years he was a cheese*- 
maker also. 

The Forge Farm was rented in 1790 at £120 per azmum. It 
is all heavy clay-marl, low lying and poorly drained—^Tompson 
spent a good deal on guttering and “ soughing.” During the 
first ten years of his tenancy there was no farmhouse, but when 
this was built, dairy work commenced. He had earlier found 
it advisable to seed down certain difficult fields, and at this time 
the farm comprised 110 acres of arable and 58 acres of grass. 

The dairy herd consisted of 10 or 12 cows and heifers, with 
two or three twinters,” all bulled for spring calving. 

The stock was maintained chiefly by home breeding, but 
occasionally calves were bought at about £1 each. Hirons 
(blackquarter) was a common source of loss and rowelling 
was practised to some extent. 

Presumably some of the oats and beans grown on the farm 
were fed in winter. The only feeding stuff mentioned in the books 
is bran, small lots of which were bought from time to time at 
Is, per strike. 

Yields of cheese may be calculated with a fair degree of 
accuracy from the records of sales. They averaged almost 
exactly 2J owt.—^just short of £5 worth—^per cow. 

On a farm still largely arable, the total expenditure on labour 
naturally ran much higher than on a cheesemakmg family farm ; 
and the following summary of Tompson’s average income and 
expenditure during the five years 1790-94 is worth quoting If 
only by reason of the contrast it affords with the accounts of 
strictly dairy holdings :— 

JSsspendUure and Receipts, 


£ £ 


Wages 

90 

Wbea^i . 

. 122 

Kent 

. 120 

Oats and barley 

83 

Bates, etc. 
Stock 

33 

Cajeese . 

68 

34 

Stock 

92 

Sundries . 

62 

Sundries . 

. 22 

Balance , 

£329 


£387 

, . 63 
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The accounts show a steady and consistent profit, amounting 
to about £60 per annum, or about four times a day-labourer's 
wage, plus living costs of the household. Prices were, of course, 
on the rise—wheat sold at la, Qd, per bushel, nearly 1$, advance 
on the price ruling 20 years previously. Labour as yet had 
advanced but slightly. Rent formed but one-third of the total 
outgoings, and was easily met out of wheat sales. How far cheese 
contributed towards the profits one can but guess. At a modest 
estimate it was yielding at least £1 per acre of ground occupied 
by the stock. It sold at 415. per cwt. instead of the 24s, common 
in 1767. It was destined to rise to 665 . per cwt. shortly—^Tomp¬ 
son records prices of 495 ., 505., 455 . and 565 . in the closing 
years of the century; and though it never soared to the relative 
heights of wheat in 1801, it reached 8 I 5 . per cwt. in that year, 
and for the next 70 years it rarely fell to 605. 

An excellent account of Cheshire farming in this period is 
given by Holland in his survey for the Board of A^culture 
(1806). “ In fewparts of kingdom,*^ says he, “ is the average rent 
of land higher than in Cheshins.” This he attributes in part to the 
proximity of the county to the large markets in Manchester and 
Liverpool and in part to the high prices of cheese and butter. 

After much enquiry Holland accepted and reprinted Wedge's 
original description of the cattle, viz. : “ There is no species of 
cattle peculiar to this county—^the long homed Lancashire, 
the Yorkshire shorthomed, the Derbyshire, the Shrop'shire, 
the Staffordshire, the Welsh, Irish, Scotch and the new Leicester¬ 
shire have at different times been introduced and the present 
stock is a mixture of all these breeds." A very detailed account 
of the method of cheesemaking is given. As to the profits of 
farming, Holland confesses himself beaten ;— 

It cannot reasonably be expected that the farmer who rents his 
Ismd ^ould consent to have a statement of his profits brought forward 
in a way which wo\ild naturally attract the attention of his landlord. 
In general, as cheese is the principal object on the greater number of 
Gh^ire farms, all farming expenses are to be set in opposition to 
the profits arising from this article of produce.*’ 

He concludes, however, that “ the greater number of dairy, 
farmers must make 16 per cent, on their capital." 

There can be no harm, 130 years afterwards, in looking mto 
the books of the period to see how farmers were faring. Thomas 
Furber's records throw some light on the question. He is getting 
an old man now and is not very regular in his book-keeping, 
but by piecing together records from various years, a fairly 
reliable average for a decade may be obtained. He is at Auster- 
son Hall, Nantwioh, now—a heavy farm of about 200 acres; we 
shall have to guess his rent, for it is nowhere stated. , H the 
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guess is correct, Ms average expenditure and receipts for 1801-10 
are as follows :— 


MaspendUie^e. 

£ 

Beceipts. 

£ 

Wages 

18 

Wheat and oats 

82 

Meat 

20 

Kgs 

22 

Malt 

28 

Sheep 

9 

Bent 

200 

Calves 

16 

Tithes, poor lay, etc. . 

29 

Cheese . 

. 256 

Pigs ... 

1 




£296 


£384 


Mucli more exact information comes from the books of Ralph 
Basford. 

Raxph Basfobd, 

Ralph Basford farmed in the neighbourhood of Crewe for 
some 20 years at the beginning of the nineteenth century. He 
had inherited from Ms father an account book, wMch the latter 
had used at intervals from 1789 onwards for memoranda of 
small retail sales. Ralph, however, used it as a day-book, with 
great regularity. 

Basford was a constable, a churchwarden, and a trustee 
under one or two wills of relatives or neighbours, so naturally 
used his book for records of expenses in these offices. One may 
leeucn from these pages the amounts spent in issuing bread and 
vagrant warrants, attending meetings, various “ jumeys to 
Nantwich and elsewhere, and in taking J.B.—for stealing boards 
and attendance on him ’’; how much the bellringers had to be 
paid for ringing good news in 1813 ; and the fact that new 
churchwardens had to pay at a visitation :— 

1816. Spent at the visitation 3/-, the old wordings go free from 

^ot and the new churchwardens pay. 

In his early married life Basford appears to have done most 
of the faanily shopping, items such as shugger ’’ and soap, 
corans/’ tea (5s. and 7s. per lb.) appear at frequent intervals. 
Charges for “ churching my wife and child crisened (Is. for 

“ innoculatmg the children,” for ‘‘beryin” one of his sons, 
for their school fees (mainly covered by counter charges for plough¬ 
ing the schoolmaster’s land) occur from time to time. 

But income-tax returns were beyond Mm. Bach year a 
payment of 2s. 6d. for filling in these papers appears among the 
expenses. 

Furniture appears frequently in the early years ; and in 1816 
he founded a library with volumes wMch bear eloquent testi¬ 
mony to the serious puiposiveness of life m that day, viz.:_ 

Family H^hcd, 27 vols. at 6d. 

for every day in the year on the works of God, 25 vols. 

at 6 q. 

Buman nmwre, inftmrfold state, 15 vols. at 6d, 
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It goes almost mthout saying that the book contains recipes 
for treatment of sick animals, and two at least are worth re¬ 
printing in this fastidious age :— 

For a cow that is a svter^ Take a quart of dwarf box cbopt 
small, a quart of Laat, an ounce of bould almeneok, one pipe hed^ 
of Cut tobaeko. Give it all together could'. 

For a horse that as got the heWyake. Take two handful of hendung 
bouil it in a quart of ale. Give it altogether worm. 

The varied nature of the entries, and the somewhat erratio 
manner in which consecutive pages have been used, make it a 
little difficult to piece together the tale, but fortunately there'are 
few undated records, and such clear evidence of regular use 
that the book may s^ely be accepted as an accurate history of 
his farming transactions. 

I came to Weston November 4th, 1799. The first cheese 
made March 31st, 1800 ’’ is, for instance, definite enough. This 
entry relates to his first farm, Stowford. 

1799-1804. Stowford Farm .—Stowford Farm, Weston, 
Crewe, which he entered as a newly married man—^probably as 
successor to his father—^was on John Crewe’s estate. 

A list of the various fields and their acreages, preserved on the 
inside of the cover of the book, makes it clear that more than 
half the land (67 acres to be accurate) lay within the compas 
of the park ” ; 63 acres of land out of the park—11 fields in all— 
seems to have been in somewhat scattered parcels. Of interest 
among the field names are Day heys and two Coppey fields 
within the park, two Bousey pastures, Cockwall^ and “ 7 
demath.” 

An outline of the farming operations, with dates on which 
sowing and harvesting commenced and so forth, is recorded in 
each year. 

As the acreages under each crop are in some cases stated as 
well as those of the fields, it is presumable that where fields 
only are named they were devoted wholly to the crop ascribed 
to them. One can therefore calculate the acreages under each 
crop with some degree of aocmacy. Basford appears to have 
grown, on an average, 15-20 acres of wheat, 20-26 acres of 
oats or barley and 16-20 acres of hay each year; presumably 
there were 10-15 acres of fallow, while 35 or 40 acres were grazed. 
There is no mention of root crops on this farm, barring small areas 
of “ tatoys ” or “ tatous.” It is not possible to estimate the 
yields of com, since a herd of 20 cows was kept and pigs were fed. 

The farm was rented at £110 28. 6d., or £1 per acre, the tenant 
covenating to deliver a cheese and do two days* teani work, 

^ An animal with persistent diaxrhosa/ . 
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ammally for his landlord. Tithe, dues, land tax, poor levies and 
constable’s mise^ amounted to a further £36 annually. 

1804—1818. Church Farm, Bartlumley,—ln August, 1804, 
Basford took over the tenancy of Oiuroh Farm, Barthomley, 
paying the outgoing tenant £48 195. for his share of the wheat 
growing on the farm. There is no record of its area, but judging 
by the rent (£210) and the land tax, it is fairly safe to conclude 
that it was in the neighbourhood of 210 acres. Practically the 
whole of this farm was ploughable, and nearly every field, 
except certain meadows, was in fact ploughed during the next 
fifteen years. Acertainamountof turnips were grown; the herd 
was increased to about 25 cows; growing corn was occasionally 
bought from other people, and from 1812 Basford had a horse¬ 
threshing mao^e, with which he threshed for other farmers 
at 6d. per bushel for wheat and 3d. per bushel for oats; but 
the farm was obviously managed on the same lines as Stowford, 
and for all practical purposes the records of the two holdings 
may be treated together. 

Xa6our.—Stowford farm was worked with a permanent staff 
of two women, two youths, and a man, all living in, the wages of 
the women being £2 to £4 lOa., that of the youths £2 to £5 65., 
while the man received £10 IO 5 . or £11 105. In addition, how¬ 
ever, one or two men were employed, partially on day work 
and partially on piece work, throughout the greater part of the 
year, so that the total labour bill amounted to about £40 per 
annum.^ 

.. “ Biching and paling ” (8 Jd. per rood), “ diching and tining 
hedges ” (8d. per rood), appear frequently in winter piece work 
payments ; occasionally, it is noted that the hedger allowed a 
few shillings for the right to use the brash. 

Implements were made at home and marling was practised 
regularly,'’ and entries such as ‘‘ paid for ale fetchd to the pit 
75. 6d.” suggests that, at the close of the season (in August) 
the labourers got some recompense additional to their I 5 . 2d. 
a day. Among minor expenses in 1809 occurs an entry : “ Paid 
Ohubbey for cetching rots (rats) at 4d. apiece, 19 rots 65 . 4d.” 

Church Farm naturally required more labour than Stowford. 
Sere the annual expenditure amounted to £20 or £25 on boarded 
labour, and a further £50 or thereabouts on day and piece work. 
The fact that the total fell by £30 in 1816 may probably be 
explained by the entry of his children into the farm staff. A 

1 Origbaally a levy payable to each Earl of Chester on his accession, the 
term was later applied to any fixed charge on a towni^p. in Basford^s 
book the usual entry is ** Cdostables 8 mise 8/10.” 

„ 2 Allowance ifiiould, of course, be made for their keep. If half the 

cost of meat, coed and groceries is charged to labour, the toted is rai^d to 
about £S0 per annum. 
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gradual increase in rates of pay during the period may be noted. 
There is again a pathetic ring about many of the records :— 

1816. Hired Ann P-for £6 5s. She left May 30th. Paid her 

£2 3s, She left to go to her settlement to ly in. 

Jtily 11th. Hired her for the year out for £2 6^. 

Hired Mary M-for 1816» for £6 6s, 

She left with child March 10th, paid her £1 45, 

Hired Mary N-or old big MoUey, for 1816, from March 16th 

for £4 105. She run away with child in beginning of May. 
Paid her nothing. 

Hired Jane <3—— for 1816 from May 26th. 

She left September 4th. Paid her £2 5s. 7id. 

Barthomley was too far removed from the Potteries, whose 
industries were then rising to fame, or from any other developing 
commercial centre, to allow of women finding industrial employ¬ 
ment. For a select few there was, of course, domestic service 
with the gentry. What this involved may be gathered from the 
following letter, a copy of which Mir. A. Lloyd, head master of 
Sound School, KTantwich, has kindly given me :— 

-Hall, 

Nov. 16th, 1829. 

Mrs.- 

I am obli^d to you for your information respecting the young 
woman you think will suit me as a dairymaid and as X have not yet 
engaged ope X will trouble you to make further enquiries about the 
Person you recommend. I want a very clean, active, stirring woman— 
one who is not afraid of work. She must perfectly understand the 
management of milk and butter and the feeding of pigs, but as we never 
tnilk more than four cows she wiU have time to assist the kitchemnaid 
to wash up after dinner—^she will also have to clean the Servants* 
]^11, Butler’s Pantry and the Cellars, and to make herself -useful in 
anything she may be wanted for. Of course, ^e must assist in washing 
and ironing and I shall require her to be very steady in her conduct 
■and to go regularly to church. My wages to a Dairymaid is £8 lls, 6d. 
a year, and they find their own Tea and Sugar. I must observe that 
I don’t like my servants to be finely dressed and that X do not allow 
cmy of them (except my own maid) to wear white gowns or fiounces. 
If the young woman you recommend has no objection to serve me 
on the above terms I will thank you to eng^e her for me and as she 
is out of place perhaps she can come to me in about a fortnight when 
my present dairymaid is to leave. Be kind enough to let me heaat 
from you as soon as possible and send me the young woman’s name. 

(Signed) Anns —^ 

It may be supposed that comparatively few country women 
could reach the required standard of excellence. For the great 
bulk the choice lay between farmhouse service and the poor law; 
and if one may trust that acute but pungent critic Arthur young, 
themajority chose the latter. 

Ths Dairy Herd ,—^The dairy herd consisted of 20 cows on 
the first farm and about 25 on the larger holding; evidently 
a fair proportion of the recruits were purchased, prices of £17 178^ 
and £18 18^. for individual animals be?ing recorded. 



76 Two Centuries of Cheshire Cheese Farming, 

Four or five cows were sold off fat, annually, prices ranging 
from an insignificant figure up to £18. Occasionally dead weights 
of cows sold are recorded. Two, for instance, sold in 1801, 
weighed 29 sc. 12 lb. and 32 sc. 3 lb. respectively—dead weights 
corresponding with 1,000 lb. live weight. The price of these 
carcases was Id, per lb. 

The bull calves were sold at or soon after birth to a local 
butcher at prices ranging from Is. or Ss. to 258, A few were fed 
for veal to 100 or 120 lb. dead weight, and sold at 6|d. per lb. 
A somewhat ominous note attaches to one entry : “ Sold one 
calf for rearing 4^.” 

Com ,—On Stowford farm oats was the chief com crop, sales 
amounting annually to 270 measures, while wheat sales totalled 
only one-third of that figure. Church Farm was evidently 
better wheat land, for here Basford sold over 250 measures of 
wheat annually, while oats were but 200 measures. A few oats 
were sold as oatmeal at £4 4a. per load. Small quantities of 
muncom (mixed wheat and rye) were also grown. 

Pigs, —^Like Thos. Furber, Basford had few dealings in pigs. 
In his fet three years at Stowford, for instance, he had but two 
sows, and only 11 animals were bought. Evidently he was in 
the habit of speying his gilts—^there are several references to “ cut 
sows.’* Kgs of 16 to 20 score were sold at 6(i.-7d. per lb. in 
the ^ly part of the centoy, and 4c?. per lb. in 1816. 

Shesp *—Sheep also played an insignificant part in farm 
economy. At Stowford only 21 were sold in three years, while at 
Barthomley there were sometimes no sales for two or three years 
on end. The most strildng feature about the few transactions 
recorded are the relative prices of lamb and mutton. Lambs of 
34 lb. sold during the summer made but 6c?. and Id, per lb., 
while sheep of 67 and 73 lb. made the same price per lb. A few 
sheep were slaughtered at home. 

Foodstuffs and Manures.’r-’With. the exception of one lot of 
“ akoms ” {Is. per measure) there is no record of purchased foods, 
the nearest approach being charges for grinding oats ; and the 
only manure used, apart from dung and marl, was Ihne, small 
quantities of which were drawn from Astbury, near Oongleton* 
IFsually this was bought by the measure (Id.), occasionally, how¬ 
ever, by weight, 13s, 6d. per ton being the price in one case. 

Finarwe, —^The records are kept in such great detail that 
accurate summaries of expenditure and receipts for most years 
can be prepared. Oaloulatlon of profits presents difficulties 
owing in part to possible difference in carry-over of com in stack, 
and in p^ to the fact that the year’s make of cheese was some¬ 
times not sold out until the following spring. It has been neces- 
sEoy in preparing the following table to reckon amongst the 
receipts for 1802 the proceeds of a sale actually effected in the 
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early part of 1803. With that exception, however, the following 
statements are extracted direct from the day book :— 



Expenditure. 


Meceipts. 


stowford 

Church 


Stowford 

Church 


rarm 

Farm 


Farm 

Farm 


Average 

1800-02 

Average 

1814-16 


Average 

1800-02 

Average 

1814-16 


£ 

£ 


£ 

£ ' 

Bent . 

. 110 

210 

Wheat 

. 60 

167 

Bates 

. 36 

91 

Oats . 

. 74 

50 

Cattle . 

. 16 

55 

Other produce 9 

21 • 

Sheep 

. 10 

2 

Cows . 

. 61 

45 

Pigs . 

. 18 

2 

Calves 

. 18 

21 

Implements 

2 

2 

Sheep 

8 

3 

Salt . 

3 

6 

Pigs . 

29 

22 

Food , 

8 

5 

Horses 

5 

3 

Lime . 

6 

5 

Simdries 

8 

13 

Seeds . 

5 

9 

Cheese 

. 163 

208* 

Beer . 

6 

12 




Labour 

. 42 

72 




Sundries 

1 

3 




ICoal 

2 

2 




i Groceries 

. 2 

— 




1 Heat 

5 

— 




Wheat 

. — 

17 





270 

493 


415 

543 


asa 

mSa 


mSSS0 

mSSS 

Balance 

. 145 

60 





The diflEerenoe in the surpluses on the two farms seems 
highly significant, especially in view of the fact that, on the 
latter, Basford probably had much more help from his family 
than on the former. 

Prices of com were certainly rather lower in the later years, 
but cheese prices, on the other hand, were higher. Labour rates 
were but a trifle higher. The main reason for the lower returns 
on Church Parm was the higher charges for rent and rates. 
In the aggregate these were twice as high on the larger farm, 
though its productivity, measured in terms of com and cheese 
sales, was only about one-third greater than that of Stowford. 
Either Stowford was a very cheap farm or Church Earm was a 
dear one. On the whole, the former is the more probable. 
Both farms, however, were profitable ventures. On Stowford 
the profits were 30 per cent, on turnover. Even on Church Farm 
they were 10 per cent. 

WHiTJAM WlLTiTAMS. 

For the next decade evidence comes from the account ]^oks 
of William Williams, a cheese factor and farmer, who tenanted 
a holding on the Oheshire-Staffprdshire border for 18 years 
(1812-29). B2s accounts are set out much more |onaaIly than 
Basford’s. They are, in faoi statements , of account, rather 
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than day-book records. Each year’s records commence on a 
fresh page; expenditure and receipts are listed separately 
and in most cases are totalled and a balance is struck, Ere- 
q^uently, a note on the nature of the preceding season is added— 
as thus :— 

The year 1821 was a very bad Harvest, one fourth of the corn 
rotted in the Field. 1 had more than one Hundred measures of Wheat 
Ground for the Pigs, 

The year 1826 was a very Dry Year and every Crop fail’d. Wheat 
was the best, no Turnips, no Clovers, no Barley no Oates no Hay. 
Cows very little but water to subsist on. 

These notes, be it said, are all in the best tradition of British 
farming; that is to say, they are invariably of a lugubrious 
character. 

Though neither the name nor the acreage of the farm is given 
in the book, it is clear that it was a holding of 200 acres or there¬ 
abouts, with 60 or 80 acres of arable land and carr 3 dng a herd of 
35 to 40 milking cattle. Probably the tenant himself did not 
engage in farm work to the same extent as some of those others 
whose records have been examined in this article, but his system 
of farming was essentially similar to that of Basford and Purber. 
Apart from rent, tithes and poor lays, labour was his chief 
item of expense. He had two or three youths and a similar 
number of women living in, their wages totalling £25-£30 per 
annum. A further £30 per annum was spent on day work and 
piece work—the latter mainly for harvesting and threshing. 
The rates for such work fell slightly during the second decade 
of the century. La 1820 he was paying I 5 . 2d, a day, while in 
1824 the rate was Is, only; similarly, threshing rates fell from 
Id, or 8d. a measure to 6d. in the same period. Salt was quite a 
considerable item of expense. The price was fairly stable at 
about 16s. 6d. a bushel, until 1823 when it feU suddenly to 6^.^ 
Down to 1826 there are no records of foodstuffs bought. In that 
year, however, he bought, along with a consignment of grain 
from Liverpool, ttoee bags of India meal at 2s. 2d, a bag. 

Cheese, of which he produced about 90 cwt. annually, was 
not always disposed of in large consignments at a flat rate; 
in one season prices of 66a,, 66a., 67a., and 78a. per cwt. are 
recorded for different lots. 

Williams’ stock appears to have been maintained entirely 
by home breeding ; in ten years the only cattle bought are two 
or three bulls and three calving heifers. About 20 calves, doubt¬ 
less the bulls, were sold annually, and six to eight cows were 
drafted out, Erom his small flock of sheep about ten lambs 
or hoggs were sold off annually, while pigs yielded an annual 
income of £20. 


^ Owing to the removal of the salt tax. 



Two Centuries of Cheshire Cheese Farming, 79 

Finance, —^Williams’ accounts for the years 1820-23 have 
been averaged and are set forth below. Household expenses, 
wherever recognizable, have been excluded. It seems probable 
that some £20 for servants’ wages has been accidentally omitted 
from the original record in the year 1821-22, but as it is impossible 
to be sure on this point, the total has been left as shown in the 
book. 



Kent . 

. 356 

Kates, etc. . ' 

. 60 

Cattle . 

8 

Seeds . 

8 

Salt . 

12 

Lime . 

— 

Malt . 

7 

Labour (farm) 

66 

„ (artisan) 

. 23 

Sundry 

3 

£538 

Balance 

. £66 


Calves 

. 22 

Cows 

. 31 

Sheep 

12 

Pigs 

. 20 

Wheat 

. 134 

Beer . 

7 

Oats . 

4 

Potatoes 

3 

Cheese 

. 370 

Sundry 

1 


£604 


Trade in Cheshire Cheese ,—^As Williams was a cheese factor 
as well as a farmer, a few words may appropriately be introduced 
here on the trade in Cheshire cheese. Cheese was formerly a 
much more important item in the dietary of the English people 
than it is now. In the early part of the eighteenth centuiy 
“ barley bread with milk and cheese was the general food of 
the poor ” and the cheese mongers of London were a powerful 
community, owning a whole fleet of ships for the transport of 
cheese from Chests and Liverpool. 

The cheese was bought in the first place by factors, as witness 
the records of Furber’s books for 1767, This entry suggests an 
annual sale by the farmer of the whole of his season’s make. A 
little later, however, Basford’s book shows a clear distinction 
between the make ” and the “ lattermake,” while later books, 
to be referred to presently, distinguish three distinct types-r- 
“ boosey cheese,” made while the cattle were still housed in the 
spring, “ the make,” and the ‘‘ lattermake,” the first selling, 
as a rule, at a much lower price than the make, and the latter¬ 
make commonly commandOmg an intermediate price. .Thos. 
Leech, for instance, sold in 1834 as follows :— 

Boosey , . ... . 48/-percwt. 

Make.. 69/- „ „ 

Lattermake . - , - * • S2/- „ „, 

A notebook kept by William Williams shows a remarkable 
range in prices paid to different farmers in the same season. 
In 1831, for instance, bargains at 47a., b3a., 63a., 68s., and 
respectively are recorded. 
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The factor was primarily a grader and doubtless derived a 
large part of his income from his skill in judging cheese—^and 
men. He often advanced money on cheese in stock. The 
following records are tjrpioal:— 

1830. July 13th. LentMr. G.E-of Bridgmere, Twenty pounds 

on the Ghs. now in his house which he promises to deliver to my order 
cJlowing me two shillings (per cwt.) commission for selling and all 
reasonable expenses with lamul interest for same. 

1830. Aug. Bt. Mr. A-'s Cheese at 48/- and 20/- over if can 

afford. 

1830. Oct. 26th. Bt. Mr. J-’s cheese of Shavington at 66/- 

and 3 months discount, returned 20/- over to the Dairymaid. 

1831. March Bt. Mr. B -— ’s cheese at 76/- if too dear to have 
a handsome return. 

The factor had, of course, his dijBdculties to contend with :— 

1820. May 31st. Sold Mr. M-’s cheese at 40/- per cwt. it 

being very much dammaged in the vessel it was shipd in so that it was 
obliged to be tied round with tar ropes and cloths to keep it from being 
lost in the streets, the monger Mr, S offered £6 to be of the bargain. 

1834. July 7th. Sold per F- of M-. Greater Rogues 

was never in the cheese trade. I hope nobody belonging to me will 
have anything to do with them. 

Towards the middle of the century a distinct tendency to 
sale by farmers in smaller lots is noticeable—often to two or three 
different factors in the same season. The cheese is sold rather 
younger, too. Erom then on there is a gradual shortening of 
the period of farm storage, until to-day most is sold when but a 
few weeks old. 

Early Viotobiak Pjebiod. 

The early part of Victoria’s reign is generally regarded as a 
period of progress in English agriculture. It certamly was in 
Cheshire, as Paley’s essayi of 1864 testifies. Landlords every¬ 
where were encouraging drainage by providing pipes; bones 
were being used in quantities which to modem eyes seem 
prodigious ; local stock was being improved by the introduction 
of Shorthorns from Yorkshire—^indeed a “ Cheshire Shorthorn ” 
was gradually emer^g, thanks to the services of dealers, the 
rise of local cattle fairs, and the foundation of agricultural socie¬ 
ties. Farm buildings were being enlarged and dairies improved 
{despite the survival of regulations which allowed a dairy but 
one window duty free); curd breakers and lever presses for the 
cheese were coming into use. 

Green crops were steadily growing in favoxur, especially in 
the north of the county, where the lighter land and adjoining 
markets were giving rise to the arable-and-milk farming charao- 
teristio of to-day. On the heavy lands of South Cheshire, where 
oheesemaking remained the universal practice, arable land still 


^ B,A,8,B,.Jowrnal^ 1864. 
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formed about a fourth of many farms—^agreements frequently 
limited the plough to that fraction—and few roots were grown. 
Most of the plough-land carried two or three straw crops, and 
was then seeded down with ryegrass and clover for at least 
eight or ten years. The record books of Thos. Leech illustrate 
the rising standards of farming in the period. 

Thok4s Leech. 

This tenant held Brine Pits Farm, Nantwich, from 1828 to 
1864. It was a heavy, wet farm of about 200 acres, rented at 
£270 per aimum. His books indicate that 30-40 acres were kept 
under the plough, and a small herd of sows was maintained. 
He had 26 to 30 cows, and cheese constituted his main source of 
income. Unfortunately, his labour records are lost. But his 
income for the first few years can be calculated pretty closely, 
and his azmual statement of accounts for the first few years must 
have read something like this :— 


JSamendiiure, 

Income, 


£ 


£ 

Bent . . . 270 

Cheese, 87j> cwt. 

282 

Labour, Cattle, Com, 

Wheat, 160 measures 
Pigs 10 (sows, stores 

70 

etc. . . 70-100 



and fat). 

18 


Cows, 6 . 

Calves, 16 

39 


12 


Horses and ponies, 2 

36 


Sheep, I . 

1 

£340-370 


£458 


From the very outset his rent book shows him to have been 
engaged in pipe draming. Much larger allowances presently 
appear for bones. The precise arrangements between tenant 
and landlord are not quite clear; nor is it clear how much of 
this popular fertilizer was applied : but, at all events, in 1833-34 
there are deductions amounting to £100 in respect of bones 
applied by the tenant; in 1835-36 a further allowance of £13216s., 
while in 1839-40 no less than £200 was deducted from a total 
rent of £270 in recognition of the application of bones by the 
tenant. The earlier allowances seem to have been in the nature 
of gifts to the new tenant; but on the 1839-40 dose, interest 
at 4 per cent, was charged for one year, and in 1841 the rent was 
raised to £286 per annum. Bones were obtainable at this time 
at 905. per ton. The total quantity applied between 1833 and 
1839 must, therefore, have amounted to at least 100 tons. 
Evidently this did not satisfy Leech, however, for in 1844, and 
again in 1845, he obtained allowances of 10 per cent, in respect 
of bones applied. He was determined to make the farm carry 
more stock. Whether or not he was successful we may judge 
from the record of his cheese sales. 
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This record is almost complete for the whole period of his 
teaanoy, and may conveniently be summarized as follows :— 


1829-33 



Average annual 
yield in cwt. 

. 88i 

Value. 

£ 

291 

1834-38 


. 

. 1201 

421 

1839-43 


. 

. 126* 

469 

1844-48 



. 130® 

427 

1849-61 


. 

. 133+ 

432 


^ Based on four years* No record of weight in 18S5. 

2 Average of '42 and *4S only. No weight records in other years. 

• There is a note In the record for 1844* “ Distemper in cows." 

* Yield In 1850, weight not recorded in *40 or *61. 

The steady increase in output was perhaps partly attributable 
to factors other than bones. Draining, we know, was going on 
all the while—^the rent book shows numerous small allowances 
for drain tiles. It is improbable that the area of grassland 
was increased by seeding down of plough; for, as will appear 
presently, the proportion of arable was at least as high in the 
early days of the succeeding tenant as in 1829, and no measure- 
able amount of cake or com was bought. On the whole there 
seems no reason to doubt that the productivity of the farm was 
raised 50 per cent, by the lavish use of bones in the early years. 

IiATBB ViOTOBIAN TiMBS. 

The progress of agriculture was stayed, in the middle of the 
century, by cattle dSeases. Rinderpest played havoc in 1866 
and 1866, Few counties can have suiGEered more than Cheshire, 
wi^ its dense stocks of cows, Thos. Rigby estimated the losses, 
up to the introduction of compulsory slaughter, at 35,000 head. 
When the slaughter order was eventually made it not only further 
depleted stoo]&, but placed the burden of compensation upon 
local rates. Foot and Mouth, too, was prevalent in the next 
few years, and pleuro-pneumonia was a constant cause of anxiety. 

Out of evil, however, some good came. The distresses of 
the times called forth the Cheshire Chamber of Agriculture— 
or perhaps it would be truer to say the hour produced the man, 
for Thomas Rigby, a tenant farmer of Darnhall Farm, Over, 
created that body. He was its jBrst secretary, and for nearly 30 
years its motivei power. The pages of its minute book are at 
once an epitome of local farming history and a biography of a 
choice spirit. Its early debates were dominated by the idea of 
disease control; later it passed to consideration of other problems 
—labour, agricultural depression, foodstuflEs, cheesemaking 
technique and, above all, dairying education. 

As to labour, one resolution must suffice; it is symptomatio 
of much. It is dated 1872 and reads i — 

“ That in the interests of the juvenile classes and in order to 
check loose and izmnoral conduct and to fimush farmers and others 
-with a supply of servants it is very desirable and necessary that 
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children o£ those parents who depend on wages for their livelihood 
should be compelled by law to follow some calling emd to serve a 
master in some capacity until they have learned how to get their own 
living/’ 

Discussions on cheesemaking were frequent. Changing 
technique, especially the growth of methods of manufacture 
resulting in a quick-ripening cheese, were debated. A chemist 
was hired to conduct experiments on making methods, and in 
1894 a substantial grant from the Board of Agriculture was 
secured to continue this work. 

The Chamber was a very active educational body. As early 
as 1875 its members jGbaanced a scheme for teaching agriculture 
in certain grammar schools ; in 1886 they started a residential 
school of dairying at Worleston; in 1890 they appointed peri¬ 
patetic lecturers; and in succeeding years liey conducted a 
whole series of field trials. Their dairy school was in due course 
taken over by the County Council, and, as Worleston Dairy 
Institute, flourished for nearly 40 years. It persisted, indeed, 
until the post-War development of an agricultural education 
scheme centring in Beaseheath. 

As to how tenant farmers fared during the latter half of the 
century we may judge from the records of Thomas Furber and 
his son. 


Thomas Fubbbb. 

Another Thomas Purber succeeded to the tenancy of Brine 
Pits Farm on January 1st, 1854, taking over the whole of the 
stock and gear from his uncle, Thos. Leech, at a valuation of 
£1,300. No details are given of how this figure was arrived at, 
but it must have included nearly 40 cows and calving heifers, 
for the new tenant sold 31 calves in the spring months, and his 
purchases m the first year amounted only to one oOw and one 
heifer. 

Furber took over not only the stock; he took over the 
system of management too. H3s wife was already—or shortly 
became —& very accomplished oheesemaker." At the outset he 
ran the farm much as bis uncle had run it. He had, p^haps, 
rather more sheep ; his pig-keeping was not extensive, and the 
arable work was not formidable; the main business of the iarm 
was the maintenance of the herd of spring-calved cows. Furber 
was keen on book-keeping- Day-to-day transaoribiri were 
entered up m small cash books of pocket sizer-he mu^ have 
used quite a series of them during Ms life, though I have only 
seen his first and last^to be transferred eventually to ledger 
accounts in a larger book. The manner in which the latto were 
kept indicates very clearly how he regarded fazm finance. 
Calves, adult battle, pigs, she^ and proyender were r^aarded 
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as separate sections of Ms fanning to be roughly costed each 
year. Thus Ms Cows Account for 1869-60 reads :— 


Cows bought from May, 1869, to May, 1860, Cowa sold from May, 1859, to May, I860. 


1860. 
Apr, 10 


Bt. from Mr. B*. B~- 
1 bfiSfer . 

May 10 Bt. from Mr. S— 
1 cow 

„ 12 Bt. from Mr. H— 
1 cow 


£ a. d. 

15 10 0 

14 12 0 

15 0 0 


£45 2 0 


1859. 
June 3 
Aug. 13 
Oct. 

Nov. 6 
« 12 

1860. 
Feb. 23 
Apr. 2 

„ 16 
May 12 


Mr.Ir- 

Mr.C— 

Mr.H— 

Mr.M— 

Mr.H— 


1 cow 
1 bull 
1 cow 
1 cow 
3 cows 


Mr. W— Icow 
Mr. S— 2 cows 
Mr. B— 1 cow 
Mr.H— Icow 


£ 9 . 
14 0 
7 16 
11 15 
3 0 
22 0 


8 

17 

11 

12 


£106 10 0 
45 2 0 


Total made after enlarging stock 3 cows.£61 8 0 


Bis calves account naturally consisted, as a rule, of sales 
only, but occasionally one was bought, in wMch case its cost 
was deducted from the gross profit. 

In the earlier years of his farmmg life, all accounts for seed 
com, as well as purchases of what are nowadays called feeding 
stuffs, were set out against his receipts from grain sold. Omitting 
detail the record for 1869-60 stands thus :— 

£ d. 

Bou^t wheat, oats and India Meal for 

1869 and 1860 . 49 12 6 

Com sold, grown 1869 and 1860 . . 281 6 2 

Cheese was, of course, kept as a separate account. The record 
of sales is v^ comj^ete; but, curiously enough, there is no 
o&et for matoials. 

The labour records are apparently complete. In the early 
years the usual strength was two men at about £12 per year, two 
lads at £3-f6, one woman at £10, and two girls at ;l^-£6^aU 
living in. Staff changes were very frequent. As a rule only 
one or two of the workers stayed for more than a year, and in 
no case during the first fifteen years did a man remain more than 
two years. the period 1864-69 the names of no less than 43 
males and 29 females appear in the wage records. 

The farming of Furber’s middle life, i.e., 
during the "60’s and *70’s, was marked hy two great misfortunes. 
In 1866 Ms stock was visited by the cattle plague. He records 
the disaster thus :— 

Sold no in the spring of 1866 owing to a visitatitxn of 
cattle plague which conunenced in the nei^bourhood in the Autumn 
of 1865 but did not attack our stock till the 7th January 1866 by 
which we lost 31 cows 9 incalf heifers, 2 barren heifers, 1 year old 
calf for which the Land Lord Charles Wicksted Bsq. allowed us £6 
each extending it over three rent days, viz. £2 fbesb, £2 second, £1 
last**^ 
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How serious was this disaster one may gather from his 
returns. Like his predecessor in the farm, I^rber had steadily 
pushed up his cheese output. Erom 111 cwt. in 1854 it rose 
steadily to 160 in 1861 and to 164 in 1865. In 1866 it was 19 
cwt. only; receipts from calves also fell from £38 in 1865 to 
nothing in 1866. 

Furber’s reaction to this misfortune was probably character¬ 
istic of the times. He did not go straightway into the market 
to replenish his stock. He went first (as he records) to his land¬ 
lord ; and having got some help there, he commenced to rebuild 
his herd over a period of several years. 


SHILLINGS PERQR. WHEAT AND CHEESE PRICES 



Gradually during the following years cheese output was 
raised to something like its former level. It reached 129 cwt., 
realizing £436, in 1871, and 138 cwt., worth £474, in 1872. 

But in 1876 his wife was taken ill, a cheesemaker had to be 
employed, and for the rest of his life he was apparently dependent . 
on hired help for this work. The cheesemafcer is not so described 
in the wages account; at least not in so many words. What 
makes it clear that she was a cheesemaker is the fact that he 

describes her as Mrs.-or Mass-. (Traditionally this is 

the distinction in Gheshire between the servant and the 
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oheesemaker. The servant is known as Molly—^the cheesemaker 
as Miss-.) 

The result of the appointment was an immediate decline 
in prices realized, particularly for spring cheese. Only once in 
20 years had the spring cheese made less than 505. Now, for 
several years, he had to accept 405. or even 305. The spring cheese 
in 1877 sold particularly badly, though not entirely by reason 
of its q[uality. He was offered 605. per cwt., but refused the 
offer—^and he eventually had to be content with 265. 

The Great Depression ,—^The late ’70’s and the ’SO’s of last 
century were years of marked depression in British fanning. 
Speaking generally, stock farmers fared better than com pro¬ 
ducers. I^irber’s records, still quite as complete as in his earlier 
years, enable us to form a fair idea of conditions on cheesemaking 
farms. 

Labour costa were of course rising steadily. £15 a year was 
paid to one man in 1879, and £14 to another in 1882. On the 
other hand his family were now growing up so that Furber 
could manage with fewer paid hands. In fact his total 
expenditure on labour was much lower than it had been 20 
years previously. 

Stock values were rising also, but, as always, Furber raised 
more cattle than he sold off, so that his cattle account was at 
least as favourable as in his earlier years. Com prices had never 
seriously affected him—he had grown so little. In his later life 
he grew even less, most of the distant arable fields having by 
now been laid down to grass. Cheese prices held much more 
firmly than those of wheat. His average selling price in 1860-64 
had been 695. 6d. per cwt. In 1880-84 the comparable figure 
was 665., though the average quality was probably lower. 

A new factor was just oonodng into stock farming. The cheap 
transport which was lowering the price of corn was also bringing 
artifioial foodstuffs in increasing quantities. Furber had always 
been in the habit of buying a little Indian meal—he bought 6 cwt., 
for instance, in 1860, Gradually his purchases increased, though 
they never approached the figures of modem times. Thus his 
books show in 1878— 

£ 5. d, 

5 tons. 18 cwt. mdian Meal & Bran . . . 46 8 1 

4 „ 7 „ Linseed Cake.86 10 1 

—large quantities by comparison witli early years. Probably 
most of file Indian med was nsed for p% feedbag, t.'hnng>^ the 
farm never fed more than one pig per cow. 

In order to get a dear picture of Porber’s farming insults, 

I have analyzed his books for the two separate peaciods 1864-67 
and 18^-86, 'mill the results set forth bdow ;— 
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Expenditure. 



Income. 



1864-67 

1885-86 


1864-67 

1885-86 


£ 

£ 


£ 

£ 

Horses . 

. — 

30 

Horses . 

. •— 

37 

Cattle 

17 

53 

Cattle . 

. 73 

146 

Sheep 

. 54 

50 

Calves . 

. 24 

47 

Pigs 

5 

16 

Sheep . 

. 85 

97 

Com 

14 

9 

Wool 

9 

4 

Meals 

. — 

26 

Pigs 

71 

53 

Cakes 

— 

41 

Potatoes 

■ . — 

14 

Labour . 

. 67 

46 

Com 

. 84 

33 

Sundry . 

9 

— 

Whey . 

. — 

20 

Kent 

. 286 

286 

Cheese . 

. 447 

508 


£452 

£567 


£793 

£959 

Balance . 

. 341 

402 





Joseph I^bbe. 

Joseph Furber had done a little farming “ on his own. ” 
while still working for his father at Brine Pits. He had bought 
the whey and therewith fed pigs for a few years; probably he 
had done a bit of sheep fanning also. In 1890 he married and took 
Moat Farm, Market Drayton, at a rent of 25$, per acre. It 
was a similar farm to Brine Pits, but 158 acres in area, some 30 
acres being under the plough. His records were kept in great 
detail in a series of little note books, and he was engaged in 
writing them up at the time of his death a few months ago. BBs 
system of farming was essentially that of his father, but there 
were certain important diifferences. The grand period of boning 
was over; bones were too expensive ; moreover, other manures 
were now available, FoodstufEs were being imported in ever 
increasing quantity. The urge to produce more still obtained, 
but the vehicle for effecting the increase was foodstuffs rather 
than manures. The cheese trade had altered. Regular sales of 
small amounts throughout the season had become common 
practice. And on the arable land a place was now found for 
turnips and other green crops. 

Otherwise routine proce^ed on Moat Farm very much as it 
had proceeded on Brine Pits. Mrs. Furber came of a noted 
cheesemaking family, while he was, above all else, a stoolman. 
In the beginning two men, two women and a nursemaid lived 
with them in the house, and one man was engaged at day wages. 
Later, as the family grew up, two boys hdped on the fam and 
two daughters in the house. The labour bill therefore arnountfed 
to £115 a year (plus the keep of five people) in 1892, and was only 
£60 in 1909. 

Furber started with about 36 goto, but increased the stock 
to 60 in the first few years ; he sold all his bull calyes, lealiz^ 
£42 a year thereon in the.six years 1894-99. A herd of sows wm 
kept, the value of stock i^ld:therefrcm,ri 
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or £80 in the early ’90’s to £250 in 1912, They did not yield a 
very large profit however. For eight years (1898-1905) records 
were kept of their food consumption; and the annual balance 
amounts to but £20. Sheep were more satisfactory; 70 or 80 
lambs (ooeasionaUy a few ewes) were bought annually and fed off 
in the following summer, leaving on an average a gross pofit of 
£40 or £50. The dairy herd was maintained almost entirely by 
home breeding. Calves apart, sales of draft stock (which included 
some new calved) exceeded purchases by £110 per annum 
durmg the 16 years 1890-1905. Cheese naturally provided the 
main income. The price fluctuated from year to year, but on the 
whole tended to rise. Furber’s sales throughout the ’90’s gave 
an average return of 57a. per cwt.; during the next five years 
they gave 64a.; in 1908 he got 72a., in 1913 nearly 80a. His out¬ 
put rose from 136 cwt. in 1892 to over 240 cwt. in 1913. To 
provide the extra keep ” needed, manures were used fairly 
freely. Furber still bought a little boiled bones ; and he tried 
a great variety of other manures. His expenditure on this head 
averaged nearly £20 a year throughout the ’90’s, and rose to 
practically £50 a year in the next five years. 

There was, of course, a heavy bill for foodstuffs. It rose from 
£90 in 1890 to over £400 in 1903, and probably to £750 by 1913. 
But this increase was much more than justified by the cheese 
returns. In the follovring table I have set forth the returns from 
cheese and pigs, together with the aggregate expenditure on food¬ 
stuffs, so far as it is revealed by the books, m quinquennial 
periods. (The last two figures in the foodstuffs column have had 
to be estimated as the com and cake accounts do not go beyond 
1906). 




Xncomelrom 

Hgs 

Cheese 

Tigs and 
Cheese 

Expendltuxe 
on Foodstnfls 



£ 

£ 

£ 

£ 

1890-94 

, 

81 

389 

470 

127 

1895-99 

, 

. 102 

490 

592 

208 

1900-04 

. 

. 131 

617 

748 

334 

1905-09 

, 

. 168 

$43 

1,011 

550? 

1910-13 

• 

. 250 

1,006 

1,256 

760? 


The Wab akd Post-War Years. 

The Great War brought to cheesemakers, as to others, a 
fitful fever of soaring prices which permanently mcreased the 
tempo of farming ; in particular it stimulated the practice of 
buying cattle and pigs as well as foodstuffs to feed them on. It 
d^royed the already declmmg practice of boarding workers in 
the farmhouses; it converted, perhaps, one-third of the cheese- 
makers from tenants to farmer-owners. 

The post-War years have ,been mark^ by faUing prices and 
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steadily shortening labour supply, both paid and family. Rents 
now average about £2 5s, per acre. 

Throughout last century oheesemaking in Cheshire steadily 
gave way to milk selling. By the *90*s the northern part of the 
county had become definitely a milk-selling area. East Cheshire 
fell away next. At the time of the War perhaps half the farmers 
of the south remained true to ancient tradition. Smce the War 
their numbers have fallen to about 300. The type farm which has 
characterized Cheshire for centuries has ^appeared. The 
cheesemaker and vessel-cleaner may stiU board in, but all 
other workers are engaged on day wages, and the average 
farmer’s cash expenditure on labour is four to six times that 
of his pre-War protot 3 rpe. 

Farmhouse cheese has become a luxury article. Strenuous 
efforts have of late been made to maintain a high standard of 
purity, chief among the steps taken, perhaps, being the formation 
of a Makers’ Federation for grading purposes. The survivors 
differ so much in outlook, facilities for making and extent of. 
other enterprises, that it is scarcely possible to STim up their 
present position in one paragraph. This much can, however, be 
stated with confidence. They were on the verge of extinction, 
prior to the Milk Board’s subsidy in 1935, and in respect of their 
cheesemaking they live to-day by grace of that subsidy only. 
Other enterprises of course bring grist to the mill. Some winter 
mOk is now invariably produced—^usually for sale in liq[uid form. 
Pig-feeding is universaUy adopted on a scale which to our fore¬ 
fathers would have seemed fantastic. The following, based on a 
number of actual cases, may perhaps be taken as a fair average 
output of an enterprising cheesemaker on 200 acres, rented at 
£460 and importing some £2,000 worth of foodstuffs annually :— 

£ 

Cheese, 22 tons.2,000 

Milk, 8,600 gallons.600 

Pigs, 400 baconers.2,000 

Sheep and lambs ...... 100 

£4,600 

A far cry from Thos. Furber’s modest £125. 

W. B. Mbbobr. 

Cheshire School of Agriculture, 

Beaseheath, Nantwich. 
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VEGETABLE PRODUCTION ON THE 
MIXED FARM. 

VEaETABLB growing has only in recent years reached its present 
proportions and technique, and undoubtedly one of the chief 
changes in the structure of English agriculture has been the 
recent entry of the mixed farmer into this sphere of production. 
Since 1925 there have been wide changes in the industry, for 
although the number of specialized fruit and vegetable holdings 
has declined, there has been a great expansion in the total 
vegetable acreage, as can be seen from the following table :— 


Tbs Aobeags or osbtazb VsgbtabIiS Chops, 1926-35. 



192$ 

1935 

Percentage 

change 

Carrots .... 
Cabbage (for human con¬ 
sumption) 

Brussels Sprouts 

Cauliflower and Broccoli 

Celery .... 

Bhubarb .... 
Beans (picked green) . , 

yeas ( „ „ ) . 

8,341 

26,356 

25,468 

13,296 

5,366 

6,410 

12,628 

46,425 

16,750 

37,620 

34,083 

19,538 

6,350 

7,647 

1 20,678 

90,528 

+ 88*8 

+ 48*0 
+ 33-8 
+ 47-0 

1 18*3 

1 -H 17-7 
+ 63-7 

4- 95-0 

Total 

143,288 

231,994 

+ 61-9 


Certain counties are particularly associated with these 
changes. Cabbage for human consumption has increased in 
Norfolk from 760 acres in 1926, to 2,763 acres in 1935 (267-1 
per cent.), and in Bedfordslure from 561 acres to 1,674 acres 
(198-4 per cent.) over the same period. The brussels sprouts 
acreage has increased by 774 per cent, in Norfolk, by 230 per 
cent, in Gloucestershire, and by 108-8 per cent, in Cambridgeshire. 
The Com^ broccoli crop likewise has been extended by 111 per 
cent., while peas picked green m Norfolk have increased ten times. 
Further examples could be quoted from an examination of the 
agricultural statistics, but the main points to be noticed are :— 

(1) The chief vegetable areas are now located in Lincoln 
(Holland and Lindsey), the West Riding of Yorkshire, Essex, 
Kent, Bedforddiire, Norfolk and Worcestershire. 

(2) There has been a great expansion of vegetable acreage 
in the Eastern Coxmties, particularly in Norfolk and Xdncplnshire. 

, (3) There has been a general extension of vegetables in nearly 
all counties. 

(4), The v^etable acreages in Wales and the North of England 
still remain very small. 
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The causes of this expansion have now to be examined. 
Naturally, the chief reason is financial. It is not that the prices 
of vegetables have risen rapidly over the period, but that the 
prices of other farm products have fallen much more precipi¬ 
tously ; farmers have been driven by years of disastrous experi¬ 
ence of the normal arable farm routine (especially before the 
introduction of the Wheat Subsidy) to find alternatives. 

The following table^ shows the position in recent years and 
illustrates particularly the superior position of vegetables. 


Ths Index ITumbeb or Wholes Ain and AGitict7X.Ti7RAi. Pbioes, 
1927-35. (1911-13 =100) 



“ Statist” 
Index of 
wholesale 
prices of all 
commodities 

Agricultuial 

Index 

Cereals 

Ilive-stock 

Products 

Fruits and 
Vegetables 

1927-9 

143 

145 

133 

149 


1930 

115 

134 

106 

147 


1931 

100 

120 

86 

127 


1932 

96 

112(114)* 

87 

114 


1933 

95 

107(111)* 

88(113)* 

115 


1934 

98 

114(119)t 

84(109)* 

122(123)§ 


1935t 

102 

117(123)t 

97(109)* 

121(126)§ 

i 



♦ Including Wheat Payments, 
t Including Wheat and Cattiie Payments. 

§ Including Cattle Payments. 
t ProvisionaL 

Just as the com grower of the ’nineties was forced to turn his 
attention more towards live stock, and the stock breeder after 
the War had to change over to milk production, so to-day fanners 
are turning their thoughts towards vegetable production. The 
noilk market is overflowing and prices are declining, in spite of 
subsidies paid to cheese-makers and other milk manufacturers ; 
but now that Import Duties restrict the entry of vegetables 
from Europe and the Canary Isles, prices in this field of pro¬ 
duction appear more attractive. 

Many farmers began by growing a few acres of vegetables as 
a make^ift until times became better. The comparatively good 
prices provided a cash income, and the vegetable crops provided 
a means of keeping the land clean and in good heart. \^at was 
thought of as a temporary expedient has, however, shown signs 
of becoming permanent, and is being more and more widely 
adopted. 

The price factor is undoubtedly the reason for this big 
expansion, but. there are many dangers facing the newcomers. 
The crude annual price indices for the individual products 


1 The Agrundtuml Begkter^ 1935-36, p. 207. 
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demonstrate the big variations in prices that occur from year to 
year, but do not show the jhzctuations that ocour from week to week, 
or from day to day. For example, the price of brussels sprouts in the 
first week of September, 1932, was is. 6d. per pot, while in October 
it was 68 .; it had declined to 3s. by the first week of November 
and to 2s. 3d. in December. In 1933, the prices of cauliflowers 
ranged from August to December as follows : 2s. 6d,, 3s. 6d., 
5s., 3s. 6d., 5s. 

It can be appreciated, therefore, that there is a speculative 
element in vegetable growing, and farmers have felt their way 
gradually, increasmg by a few acres at a time. 

Besides the price factor, there are local reasons for the spread 
of vegetable culture to big farms. The “ sickness ” of the land, 
particularly in small-hold^g areas, has been an important cause. 
In East Anglia, particularly in West Suffolk, some uncertainty 
about the future of the sugar-beet industry has contributed. A 
few enterprising men took to growing vegetables on an extensive 
scale in the fear that the beet subsidy might be withdrawn 
altogetiber or drastically reduced. They thus became less 
dependent on the subsidy, besides getting weU entrenched in 
the production and sale of vegetables against the time when a 
cessation of the sugar-beet payments might cause a stampede 
into vegetable growing. In other areas the influence of education 
and official encouragement is plainly to be seen. On many 
farms in the South of England there is a younger member of the 
family who has been trained at an agricultural college* The 
influence of the County Agrioultupal Organizers of Bedford 
and West Suffolk, too, has very obviously stimulated the new 
movement in their respective counties. 

All these influences have been aided by the fact that vegetables 
fit very easily mto the ordin^ farm routine and offer great 
economies of integration. This is one of the major causes of 
the present plight of those smallholders who rely on vegetables 
and fruit for a living, for some of the additional vegetable acreage 
on mixed farms has undoubtedly been at the expense of small 
men who have not been able to compete with the new large-scale 
producers. The following analysis illustrates the various ways 
in which v^etables can be fitted into the farming system, enabling 
more efficient production with hardly any additional require¬ 
ments. 

(1) Supplies of Manure .—^The farmer has always a good supply 
of manure frozh his animals, and therefore is never stinted, even 
in times of low prices, of this primary necessity for good vegetable 
growing. Moreover, the dung produced by cattle contains 
valuable htimus, and thus the soil is easily kept in good condition. 
The difficulty of g^ing organic manures, and the large depend¬ 
ence on artificials, is one of the chief reasons of the impoverished 
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condition of the vegetable district of East Bedfordshire and other 
old specialized vegetable areas. 

(2) Crop Disposal. —^The mixed farm provides an alternative 
outlet for vegetable crops if ordinary methods of disposal fail. 
If prices are good (as they were, for example, in 1935-36), the 
farmer has no dijficulty in selling his vegetables. If prices are 
only fair he need send to market only so much produce as will 
fetch the cash that he needs, since he, unlike the small grower, 
is not entirely dependent on direct sale. The balance of the crop 
he can usually fold to sheep, thus saving labour costs in picking 
and, later on, in dung spreading; or he can cut the greens and 
cart them to the cattle yards. 

(3) Labour. —^Another great economy is in the better use of 
labour. The farmer, in the past, has required his biggest labour 
force in spring and harvest. In winter men were frequently 
‘‘ stood off ” for some weeks at a time. The introduction of 
vegetables evens out the distribution of work over the year, for 
such crops as brussels sprouts, cabbage, white turnips and carrots 
mature in the winter months and require many pickers. These 
v^etable crops are planted either between hay-time and com 
harvest, or immediately after the latter, so that “ slack ” time 
is utilized. The planting, cleaning and picking do not require- 
much specialized skill beyond the speed that comes with practice. 
The technique of cultivating seed-beds for cabbage and of 
planting and hoeing the crop, for instance, is little different from 
that used for kale, which has long been grown for stock-feeding 
purposes on many farms. It is obvious, therefore, that, in 
fitting these vegetable crops into his organization, the farmer 
improves the utilization of his labour force. 

(4) Use of Farm Machinery. —Another factor of production 
which is used more efficiently is farm machinery. The mixed 
farmer can use his ordinary modem implements for vegetable 
production. Thus tractors, roto-tiUers and even the ordinary 
horse machinery are utilized more fully than before, reducing the 
overhead costs of cultivation for all farm products. Another 
advantage of the implements used by the large farmer is that 
much greater speed in working is obtained. This is of special 
importance on heavy land. Clay soils were impossible for certain 
vegetable crops before the time of the tractor, as the horse plough , 
took too long for cultivating them even in the best <rf weather. 
Again, a big farmer can afford to run his own lorry to the whole¬ 
sale market, or even to retail distributors. The lorry can be 
used on the farm all day, and at night it can rim produce to 
the nearest big market, returning often with a load of farm 
requisites. Control over the means of transport is a great help, 
to the farmer, b^ause picking and grading need hot be mshed 
in order to catch a certain .train..- ^ 
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avoids repeated handling, which not only means high distri¬ 
bution costs but tends to rob the vegetables of their freshness. 

At the same time, although vegetable production fits ve^ 
well into the routine of mixed farming, it calls for certain 
adjustments. 

The effect of vegetables on the farm routine has been revo¬ 
lutionary oifiy on a few farms, for although the total changes over 
the last ten years have been very great, they have been gradual. 
Some of the main changes are noted below, but it must be remem¬ 
bered that the process of evolution is stiU proceeding, and that 
the points mentioned may not in all cases be applicable to any 
but a particular area. 

(1) Changes in Rotation .—One of the most noticeable features 
of the information obtained from the farmers in the course of this 
survey was the very flexible form of the rotation used, which 
varied in an opportunist manner from year to year. There 
appears to be no stereotyped rotation on the vegetable-growing 
farms. In some parts of Bedfordshire, on heavy soils, there was 
a five-course shift, but in four instances, in Oxfordshire, the 
vegetables were grown in the same field year after year. In 
Devon, under the County Council scheme for growing Rosooff 
cauliflower, a long rotation from five to seven years has been 
advocated, the most suitable places for the crop being one of the 
following:— 

(a) After a short ley, taking the place of barley, etc. 

(b) Replacing spring com after a well-manured wheat crop. 

(c) Replacing a root crop following com, where a half fallow 
is required for cleaning purposes. 

Some farmers, since 1931, have made wheat the centre of their 
systems, and regard their vegetables partly as a useful sideline 
and partly as a means of getting the ground into good condition 
for com. In West Suffolk, sugar beet is still the sheet anchor on 
most farms, and nothing is grown which will interfere with this 
crop, e^oially during the lifting season. On some farms in 
Nor^-East Gloucestershire and Bedfordshire, on the other 
hand, vegetable production has tended to become the chief 
object of the farmer, and such crops as wheat are regarded as 
subsidiaFy. 

Generally speaking, however, it is fairly certain that the chief 
changes of cropping have been the displacement of roots, 
horse beans, bare fallow and pc^sibly grain crops by vegetables, 
although, since the introduction of tixe \^eat Subsidy, the dig- 
plai^ment of wheat has ceased. The degree of change naturally 
varies from farm to farm. It has been noticeable that although 
some farmers are growing less clover and rotation grasses, only 

of the men interviewed has ploughed up permanent grassland 
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in order to grow more vegetables; and he was progressing 
rapidly in the direction of becoming a market-garden specialist. 

These rotational changes have generally been effected without 
any ill-effects, as the type of vegetables grown, usually the brassica 
family, fits well kito the general run of farm work. The danger 
with winter vegetables is undoubtedly the risk of a late clearance. 
If sprouts or spring broccoli happen to be late, owing to weather 
conditions, there is a grave risk, especially on the heavier soils, 
that cultivations for barley or spring wheat will be so retarded 
that these crops will be seriously hampered or perhaps not sovm 
at all. The consequent fallow or catch crop is not only a serious 
financial loss compared ‘with a crop of com, but it makes a bad 
break in the farm organization. 

The changes in cropping have not led to revolutionary 
changes in the numbers of animals maintained. By far the 
majority of farmers report that there have been no changes in 
stockihg due to the development of market gardening. The loss 
of roots has not led to a reduction in the number of sheep, but 
only .to changes in the breeds of sheep, and to adjustments in 
feeding practice. More “ grass ” sheep are being kept instead of 
the bigger “ arable ” sheep. Some farmers actually keep more 
sheep, in the form of flying flocks used to mop up their unsaleable 
greenstuff, than they did in the past. 

Similarly, the number of store or fat cattle has not suffered 
from the r^uction in fodder crops. This has been particularly 
noticeable in the Eastern counties, where sugar-beet pulp is now 
widely used as a feeding stuff. It is the opinion in West Suffolk 
that the growing of vegetables has contributed to the maintenance 
of cattle feeding in spite of the low beef prices prevailing, because 
the making of dung for the vegetable crops is so important. 
The reduction of the cereal acreage and the demand for much 
manure for vegetables has led, on some farms, to the purchase 
of large quantities of straw. The general effect of market 
gardening on the number of fattening cattle has thus been to 
enable the farmer to maintain his numbers, which otherwise 
would probably have decreased in view of the poor price of beef. 

(2) Changes in Labour ,—It is in respect of labour that the 
most interesting changes have occurred. Whether any new men 
have been employed has depended on the area of vegetable crops, 
on the size of the farm, and on the other farm activities. Thus 
no general estimate can be given of the extra labour required for 
a given acr^ge of vegetables. It is certain, however, fliat more 
labour is required when vegetables are grown, even if such may 
be provided entirely by casual workers or by overtime ; apart 
from the more efficient use of existing men, there has been 
created on many farms a demand for extca labour. Host of this 
is wanted in the winter season-^ distinct reversal of the old state 
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at affairs when extra men were wanted only in the peak periods 
of hay and com harvests. 

The demand for labour appears to be one of the key points 
of vegetable growing on mixed farms, for an inadequate supply of 
wori^eople is one of the main limiting factors to further expansion 
in many districts. Nearly everywhere there is evidence of a 
labour shortage, even where good piece rates, instead of the 
average minimum weekly rates, have been offered. In Bedford¬ 
shire Sie labour question is very acute. The country from Woburn 
to Bedford has been turned into one vast brickfield, owing to the 
bufiding boom, which development has created a big demand for 
labour. The wages offered have been far in excess of those 
obtainable on the farms, and there has been a migration of workers 
irom the vegetable to the industrial areas. This dram has been all 
the more noticeable because the brick industry has developed 
very suddenly, following the working-out of the Peterborough 
brickfields and, in spite of the good building material available, 
very few houses have been built to accommodate possible work¬ 
men from other areas. Thus there has been competition for the 
men already housed in the adjacent areas. Skilled agricultural 
labourers have moved into unskilled work in the brickyards, 
while experienced manual workers from tiie mines of the North 
have been transferred not to the clay pits of the brickyards, but 
to small holdings in the heart of the vegetable country. The 
growth of public works on roads, etc., has also drained away 
much labour from Bedfordshire farms. 

In Sussex and in parts of Kent, too, vegetable growing has 
been restncted to very small acreages on farms, owing to the 
same scarcity of labour. 

in the newer vegetable areas of East Anglia, this scarcity 
of workers is not so apparent, except in a few instances where 
Government aerodromes or ro^ works have caused a temporary 
shortage. This relative abundance of labour is probably due to 
the importance of the sugar beet industry in the area. There is 
also a good supply of village women who like the novelty of picking 
peas and beans for a few hours a week in the summer, and who 
are quite williug to go to the fields at a moment’s notice to make 
some pocket money. In the few small vegetable areas in the river 
valleys of the North, there appears also to be a supply of cheap 
woman labour. 

The general shortage of labourers has led to some extra- 
ordin^ conditions. The well-established vegetable districts 
haTO long been on piece-rates. The labourers of the Biggleswade 
and Spdy areas have acquired amazing dexterity in planting 
^d picking q[)routs and now Mre themselves out in gangs to 
farmers Quteide the true “ market garden ” areas, travelling as 
far as Baldook in Hertfordshire. There are obvious drawbacks 
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in being dependent on workpeople from other areas, but the 
market garden workers appear to have some slack time in most 
seasons, and are most useful to the mixed farmers in adjacent 
districts. 

In some districts a labour force has been organized co-opera¬ 
tively. The East Essex Farmers, Ltd., for example, undertakes 
the lifting and marketing of the crops of over a hundred farmers. 
Gangs of pickers, composed of local people, Londoners and gypsies 
visit the fields as required, each gang being in charge of one man, 
who is responsible for the clearing of the orop.^ 

Nearly all districts, however, gladly accept any available 
labour. Labour Exchanges in the industrial towns of the North 
and Midlands experience a marked reduction in the numbers of 
unemployed on their books with the advent of the pea-picking 
season in Yorkshire and Lincolnshire,^ and special arrangements 
are made by the authorities with these unemployed men. Essex 
draws men from the East End of London, and Worcestershire 
relies on the Black Country for extra labour. Tramps are used 
for potato lifting and brussels picking, and some farmers employ 
the same men every season, providing Nissen huts for them 
in the fields. Gypsies, too, are widely used for the seasonal work, 
not only on the East, but on the Northern Cotswolds ; opinions 
vary, however, as to the quality of this labour. Immigrant 
Irish “ sugar-beet ’’ men axe another source of labour ; while in 
Suffolk, itinerant Scotsmen from the North-East searching for 
work are greatly prized owing to their readiness (by contrast with 
local labour) to work in all weathers. 

One method of getting through the labour programme is to 
encourage the existing staff to work harder and to put in over¬ 
time, and this has been effected by adopting piece-rates for certain 
operations. This practice has had wide repercussions in some 
districts of Bedfordshire.* Some milk farmers, not particularly 
interested in vegetables, have felt themselves obliged to grow 
brussels sprouts in order to give their men opportunities of earning 
extra money and so to remove the temptation presented by neigh¬ 
bours who have plenty of piece-work to offer. On several farms 
this practice has spread to all farming operations except hay¬ 
making, In another district, more famous for stock-raising than 
for market-gardening, one farmer has tried to start fruit-grpwing 
near an expanding industrial town where there is a good market; 
but he was unable to extend his operations very far because his 
men regarded fruit-picking as women’s work, and would have 
none of it. Yet another example of the extraordinary conditions 
that prevail is provided by a Hertfordshire farmer who has lx) go 
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ten miles to the nearest railway junction twice a day to get his 
men, who come from Bedfordshire. Sussex fruit farmers, too, 
have to run lorries to collect their workers from scattered villages. 

Work with vegetables does not necessarily require long periods 
of training, for dexterity is easily acquired. Work with small 
fruit requires longer experience. Farmers naturally prefer new 
men to be as young as possible, but for piece-work nearly all 
comers are welcomed. A fairly efficient sprout picker earns 
about 45s. a week, which sum exceeds the average minimum 
wages earned by sMed men in other branches of farming ; the 
best men earn up to £4 a week. The rates paid for other opera¬ 
tions vary considerably according to the time and skill required, 
payment for the “ knee work of carrot lifting being different 
from the acre rates for weeding cabbages or setting sprouts. 

It must be noted, however, that employment in the vege¬ 
table fields is not so attractive as other branches of farm work. 
The wages, it is true, are comparatively good, but piece-rates, 
while acting as a spur to the efficient, make a new kind of slavery. 
The pea and bean pickers in the summer enjoy the best of the 
su mme r weather, and the women are all the healthier for the sun 
and the fresh air; but in winter the attractions end. “ Bad 
weather is a good vegetable salesman,'’ and supplies must be 
maintained even under severe weather conditions. It is arguable 
that piece-workers can please themselves when they work, 
but ihe “ boss ” often requires his supplies urgently, and sees 
to it that his gang does not lose much time. On the other hand, 
it is true that between seasons ” the piece-worker can have a 
day or two off, whereas the milker and the shepherd have a 
seven-day week. 

AnotW drawback against vegetable work is that it is un¬ 
certain. Labour is urgently required when prices are good, 
as in the years 1934-36, whereas in times of slump not more than 
one picking is made before the peas are ploughed in or the sheep 
are turned on to the cabbages. Before workers can be encouraged 
to migrate, even from the depressed areas, some better prospect 
must be offered than that which the people already have. There 
must be housing accommodation, and the assurance of fairly 
regular hours and wages. 

(3) Changes in GapitaL —^Most changes of farm policy involve 
the question of extra capitalization. A change from cattle 
feeding to milk, for example, involves the expenditure necessary 
to replace stockyards with milking sheds, while an increase of 
poulliy or pigs also requires new equipment. A change in arable 
operations, however (apart from mechanization), involves no 
tadical change and consequently but little new capital is needed. 
Most of the necessary implements axe already available, and 
apart from one or two smaller implements for special jobs, no 
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great change of equipment is necessary. This fact has favoured 
the increase in vegetable grovring during a period of economic 
depression. Not only has the amount of extra capital been small 
but it has been “ liquid,” i.e,, the investment has been mostly 
over a short period only. 

Most farmers have scarcely noticed the need for extra capital, 
for they have proceeded cautiously with a few additional acres 
each year, financing each increase out of the profits of the pre¬ 
ceding year. Extra capital, however, is undoubtedly necessary. 
Vegetables require extra manuring and more elaborate tillage as 
compared with the ordinary arable crops, and the gathering 
and marketing of the crops necessitates more ready money to 
pay wages. The extra outlay, however, soon returns to the 
farmer’s pocket. In brief, there is no great strain on the farmer’s 
financial resources. 

The marketing of vegetables involves certain extra costs, even 
if a home-made sieve for grading sprouts is u^ and there is 
already a farm lorry available for carting. Sacks or boxes must 
be used for sending the produce to market. The typical mixed 
farmer with, a few acres of vegetables—easily the most common 
type of grower—keeps his production within moderate bounds 
and markets his produce in bags or nets. For transport he 
either relies on a contractor, or takes turns with neighbours in 
sending his lorry to Covent Garden, or again takes his garden 
stuff, in a trailer or with his milk, to the nearest market town. 
Farmyard manure is his principal fertilizer. 

(4) Changes in Machinery, —Naturally, the serious labour 
shortage, together with the necessity of the extra work usually 
entail^ with vegetable growing, brings up the subject of machin¬ 
ery. Here again the extreme range of farm types and sizes, 
and the varying extent of the vegetable areas, make it impossible 
to define common tendencies. It is fairly certain, however, that 
only those farmers who have taken up vegetables on a large scale 
have made any great change m their equipment. 

The use of large machines in the production of crops with a 
high cash return has greatly reduced overhead costs, pa^icularly 
where the land was previously cleaned by bare fallowing. Another 
big advantage of the mechanized farm is that a much greater 
working speed is obtained.^ The big farmers drill seeds in the 
field instead of sowing in a seed-bed, thus avoiding the extra 
trouble of transplanting. Direct sowing is a common method of 
growing cabbages and savoys. Tractors with Miller ” wheels, 
may be used for ridging up and also for ‘‘spinning” potatoes 
and thus expensive horse and hand labour is saved. Most 
important of all is the large-scale niachinery which has been 
devised to replace the dibble and the hand hoe. Mr. C. T. Joioe 
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of Fakenham uses a Morris motor car fitted "with hoes^ which, can 
cultivate either in 36-, 24- or 18-inch spacing at a speed of 1J-2 
acres per hour.^ Bomford^s selective hoe for inter-plant culti¬ 
vation does 7 acres of sprouts in a day, displacing the labour of 
twenty casuals. The Transplanter, drawn by a Caterpillar Ten 
tractor, can set as many as 150 plants per minute, employing 
three or five men according to the spacing of the plants.^ A 
Barmall outfit is also an effective labour-saving device for crops 
on level ground, while another common device for hoeing is the 
light tractor with the necessary steerage and hoe auxiliaries. 

Big strides in labour reduction have thus been made on the 
cultivation side, both by agricultural engineering firms and 
individual ingenuity, but harvesting appears to have advanced 
little through the development of machinery. The picking of 
cabbages, savoys, brussels sprouts, beans, peas and broccoli does 
not seem to lend itself to mechanization. The inherent diffi¬ 
culties in the way of mechanization of harvesting processes are, 
firstly, the care with which these delicate products have to be 
handled and, secondly, the varying times and states of maturity. 
For example, cabbages do not all grow to the same size and aU 
the beans on a stalk wfll not be re^y at the same time. On big 
Lineolnshire farms, peas for canning are sometimes mown and 
the entire crop carted to a riming machine (a modified type of 
thresher), but this method has limitations in the rather inefficient 
handling of the crops and in the high capital cost of the machine. 

It is certain, however, that the mixed farmer has a decided 
advantage over the small grower in the greater possibilities of 
mechanization that are open to him. The many adaptations 
of the ordinary power implements of the farm have enabled him 
to make big hicreases in the acreages of vegetables with much 
lower labour costs than those of the small man. 

(5) Changes in Manuring ,—As indicated elsewhere, manures 
play a most important part in the growmg of vegetables. The 
mixed farmer is in a relatively strong position owing to the 
supplies of dung at his immediate disposal, and while ^e small 
growers of Morpeth can use the town refuse of Newcastle, the 
smallholders of Bedfordshire and Worcestershire are not so 
fortunately placed, and rely chiefly on artificials or green manures, 
such as mustard. There can be no doubt that the application of 
humus, besides feeding the plants, gives decided advantages in 
the aeration of the sofi and the improvement of its mechanical 
condition. The liberal use of farmyard manure is the only 
common feature in the manuring of vegetables on the mixed 
farm. Otherwise nearly every farmer has a different combination 

^ Rothamsted Coiiferencespnr. 
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of fertilizers adapted to his ground and his rotation. In Bedford¬ 
shire, soot is connnonly us^ on many farms, although there are 
some men who have decided objections to its use. Soot users say 
that its mechanical action on the soil is good, and that it imparts 
a dark green colour to the vegetables. On the other hand, it is 
argued that soot gives nothing valuable either to the sod or the 
plants, that proper tillage operations would give adequate 
aeration, and that ordinary artfiBLcials are less costly. 

Manuring is closely related to cultivation and rotation. 
With well-tHled land and a good rotation of crops it is possible 
to avoid most of the diseases and pests which threaten to over¬ 
whelm certain specialized areas. 

(6) Changes in Marketing .—^Probably the most important 
side of vegetable growing is the final marketing of the product. 
The most common method, perhaps, is to sell direct to shops. 
This practice is followed all over the country, particularly by 
small dairy farmers who can take vegetables daily on their milk 
trailers into the local towns. This trade may be small, but it 
provides the farmer with some useful petty cash and reduces the 
cost of milk delivery. 

Another popular form of marketing, especially by those men 
on the fringe of vegetable growing, is by sale in the ground. 
This has the special attraction that it avoids most of the labour 
problems that face the farmer, while he escapes, also, the extra 
cares and troubles of marketing. Naturally, this “ selling in 
the ground is important only in times of high prices, when 
merchants begin to look afield for more supplies. In seasons 
of good supplies there are sufficient quantities coming on to the 
market, and the wholesaler is not inclined to go to the extra 
trouble of buying in the field. Farmers who are not prepared 
to market their produce consequently tend to grow “dual- 
purpose ” crops, so that there will be no great loss i£ these are 
unsaleable. 

Yet another form of sale used by people who have just 
entered vegetable growing, and one which is closely allied to sale 
in the ground, is that by pre-arranged contract. This method 
shows signs of increasing, especially now that the old-established 
vegetable districts are showing signs of soil “ sickness.” Growers 
wirii well-established connections, rather than be short - of 
supplies, place contracts in “ maiden ” outlying areas, panning, 
factories also seek farmers with whom to place advance orders, 
so that some regular flow of ra:w material is ensured. The cer¬ 
tainty of an income and of a market has been most attractive to 
arable farmers during the depth of the depre^on; yet often, 
as experience has been acqtiired and curiosity whett^ as to the 
final profitability of vegetables, these men have tended ultimately 
to enter the ordmary marketing channels. 
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A more advanced step in the farmer’s selling technique, and 
one which is widely followed in some well-developed vegetable 
areas such as Worcestershire and Bedfordshire, is sale to a dealer. 
In this system the farmer undertakes all the work on the farm, 
from seeing to packing, and then sells to a specialist who 
undertakes the functions both of transport and of sale—either 
on the wholesale markets or straight to shopkeepers. There are 
some advantages in this method. The farmer is saved all the 
work and worry “ off the farm,’’ while, if his dealer is a reliable 
person, he obtains fair prices and he knows within reasonable 
limits the quantities that he will be required to deliver day by 
day. The disadvantage iS the entry of another middleman, 
who may, unless the farmer is careful to have alternative means of 
selling, develop into a monopolist and who ma^’’ be able to exploit 
the farmer’s lack of intimate market knowledge to make occa¬ 
sional big profits. On the whole, however, farmers like this form 
of sale because it saves much labour and trouble. 

Probably the most popular sales service, however, is that pro¬ 
vided by commission agents. The farmer has, indeed, in this case 
to keep in constant touch with the market about prices and 
supplies, and although the telephone has done much to overcome 
the distance between the farm and the sale ring, he is rather apt 
to suffer from the lack of personal contact with his salesman. 

Some farmers believe that there is a tendency towards 
exploitation by salesmen acting in association. This is a common 
complaint in most spheres of production, which cannot often 
be substantiated. It is a significant fact, however, that most 
of the b% producers use several agents and markets, and appear 
to visit each at least once a week during the winter. 

(7) Changes in Transport .—^Recent developments in trans¬ 
port have been an influence in the increase of vegetable growing. 
The prices received for these hi^ly perishable crops depend very 
largely on their freshness. Before the War only those farmers who 
were near to railway stations, or who were near enough to 
wholesale markets to deliver by horse and cart, could grow vege¬ 
tables, In weU-developed market-garden areas the rail tran^ort 
was well organized, but thedisadvantagesfrom the farmer’s point 
of view were the cost- and the deterioration in quality when the 
goods had to be handled on the farm, at two railway stations 
and again at the market. There was also the drawback of the 
rigidity of the railway time-table, which at times was likely 
to interfere too much with the ordinary farm routine. 

The advent of motor transport has revolutionized vegetable 
marketing, for produce can now he taken direct from farm to 
salesman or even direct to the shop, almost at the convenience 
of the farmer, lie great bulk of vegetables now appears to be 
transported by road, rail being used only by those farmers who 
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are at a long distance from market. A noticeable feature of 
the industry has been the appearance and rapid increase in the 
number of road contractors. These men are either pure carriers, 
who make up loads from those farmers who have relatively small 
acreages and only small daily consignments, or else they are the 
contractor-dealers. 

SUMMABY. 

What is the future of vegetable growing ? Will the recent 
phenomenal increase go stdl further ? The 4th June figures for 
1936 showed that the areas under vegetables for human consump¬ 
tion were greater than ever before. Cabbage increased by 6,000 
acres (16*0 per cent.); brussels sprouts by 900 acres (2-6 per 
cent.); cauliflower and non-sprouting broccoli by 1,000 acres 
{5-1 per cent.); and carrots by 1,100 acres (7*0 per cent.). It 
is quite clear, indeed, that the present expansion cannot go on 
indefinitely unless there is more certainty about prices, for there 
is a limit to the fluctuations which even the mixed farmer, wiih 
alternative methods of disposal, can stand. In 1935 and the 
winter of 1936 prices were extremely high, owing mainly to the 
extraordinary weather conditions; and even turnips intended 
for sheep feeding were bought by dealers, for the sake of their 
tops. By August, 1936, however, prices were coming down with 
a rush. One farmer of CoggleshaU, Essex,^ after paying picking, 
carriage and salesman’s expenses, had Id, per bag of 40 lb. of 
runner beans, while at the end of iite month fruit was being given 
away at Droxford, Hampshire. Such price conditions may ruin 
smaller people outright, and give even the mixed farmer food for 
thought; the acreage under vegetables may not continue to 
expand at the present rate.^ 

Much depends on the relative prices of other farm crops. 
If cereal, beef and milk prices continue to fall, then farmers 
will not hesitate to gamble on the vegetable market. The 
increasing acreages of recent years must be taken as an indication 
that vegetables pay their way, otherwise so many people would 
not rush into this sphere of production. It is certain, however, 
that the old state of equilibrium, which existed when the vegetable 
trade was chiefly in the hands of small men, has disappeared. 
Formerly these men were continually being faced with the 
question of increasing or decreasing the acreage of each crop. 
If prices were good, should one extend one’s acreage, and thm, 
almost certainly, if everybody did the same, depress prices the 
following year ? If prices were bad, should one decrease one’s 
acreage, and then miss the oppoi^unity of good prices if one’s 
neighbours did the same 1 Such questions do not seem to have 

^ Lettear to HJms Chronicle by J, W. Moles, August 20th, .1936. 
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been closely considered in recent years by mixed fanners. The 
considerations which have made for a rapid expansion in vege¬ 
tables have mainly been the unprofitability of other crops. If 
cereals, fodder crops and bare faUow have not paid, why not try 
vegetables, which may give good returns, and certainly cannot 
do worse than the crops which they replace ? 

X^opaganda, by doctors, dieticians and scientists, advocating 
increased consumption of fresh fruit and vegetables may cause 
an, increased demand for these products, and with a rising 
standard of,living there can be no doubt that more fruit and 
v^tables will be needed. The main question is the cost of 
distribution of the products. It is a popular topic of discussion 
among farmers that cabbages, which leave the farm at three a 
penny, are sold to the public at from 3d. to 4d. each. Some kind 
of marketing scheme is probably necessary to supplement the 
widespread health propaganda and to safeguard some of the 
interests of the farmer. 

, A factor which seriously affects prices, and the efforts to 
control prices, is the weather. Its importance during the growing 
season of a vegetable, especially during its early stages, is obvious. 
Severe drought or early frost can devastate whole districts and 
thus upset future prices. But the climate exerts an additional 
influence on vegetables over and above these last effects which 
indeed are not confined to vegetables. While hot or cold weather 
does not cause enormous variations from day to day in the con¬ 
sumption of bread, it has a great effect on the demand for vege¬ 
tables. Cold weather in winter creates more demand; the 
average Englishman’s midday meal consists of meat and two 
vegetables, but an extra cold snap results in a change to soups 
and ,stews, which require a much bigger variety of vegetables. 
In summer a sudden hot spell results in a big rush for salads of 
all kinds, and while this partially spoils the market for peas and 
beans, the extra sales of lettuce, cucumbers and tomatoes more 
than compensate for this. Unfortunately these changes cannot 
be predicted, and thus the market is open to great fluctuations. 
Weather conditions, therefore, play a kirge part in determining 
vegetable prices, and until there is a more scientific advisory 
service, farmers will still have to supply tiie markets blindly. 

It is sometimes thought that the canning industry will 
eventually remove some of the fanners’ difilculties by absorbing 
large supplies and thus evening out prices. In actual practice, 
however, it seems that canneries offer no permanent solution at 
all. The chief difiSculty of the earners is the same as that of the 
grower—namely, the wide fluctuations m supplies and demand. 
These make it difiScult to forecast the volume of the season’s 
pack, and there are consequent variations in the prices of the 
finished products. These in turn vitally affect sales, for one of the 
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chief selling points with canned articles is standardization of 
price. 

Factories, again, want large quantities contracted for in 
advance. This is an advantage to the big farmer, because 
canners and jam makers prefer to take produce from large con¬ 
signments rather than have numerous dealings with small 
holders; yet the prices offered are often not so attractive as 
those prevailing in the ordinary market, and thus farmers have 
always the temptation of selling independently. Wben the 
canneries buy in the open market, they are again faced with the 
risk of extreme price variations. In times of scarcity, everybody 
is selling on the open market and prices are high. On the other 
hand, in times of glut, the factories can obtain ample supplies 
almost at their own prices. 

But if the canners do not offer a permanent or complete solu¬ 
tion of the problem, they do help to even out price fluctuations. 
Canned goo^ provide effective substitutes if the prices of the fresh 
vegetables rise too high. It has indeed been said that En glish 
farmers must grow things which the foreign competitor cannot 
supply, §nd vegetables have been mentioned as one class of 
such products. But just as English Tnilk prices are determined 
to some extent by the amount of imports of butter, cheese and 
other milk products, so will the price of fresh vegetables be 
determined by the amount of tinned vegetables on the English 
market. There is thus no real monopoly for home farmers; 
they must face the fact that the vegetable market may soon 
resemble the milk market. There will be those fortunate growers 
who can exploit the liquid ” market, and those growing for 
the manufacturing market with envious eyes on the former. 
Eventually the competition of home and foreign canned goods 
must limit the profitability of the “ fresh ” market and, if the 
farmers are not to compete too fiercely with each other, there 
must be some organization to control the market before the 
industry gets too large and unwieldy. 

W. P, Dajbkb* 

Agricultural Economics Research institute, 

Oxford. 
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COMPLEMENTARY PROBLEMS IN THE 
MANAGEMENT OF DAIRY HERDS. 

Eeabication of Disease and Breeding Policy. 

During tlie past fifteen years the 'writer has been responsible 
for the management of a herd of 24 Dairy Shorthorns, a privilege 
■which has been fruitful in problems and opportunities. The aims 
have been, first, to measure the extent of each problem ; second, 
to determine whether the same problems are common to other 
herds; and finally to evolve and test measures of control 
capable of general adoption. Very early in the history of the 
herd the simple maxim—^use a pechgree dairy bull, rear selected 
heiE^ calves out of the best cows, and so raise the status of the 
herd till the crown of pedigree is won—^had to be adjusted to the 
faets. The life of the cow is too short to give scope for much 
selection of calves, and events in the Institute herd, together 
with those on another farm (Ref. 1) and in large-scale surveys 
(Ref. 2), dispelled any tendency to look on dairy herd manage¬ 
ment as co^ormable to a simple formula. Two fundamental 
problems became apparent, namely the reduction or elimmation 
of wastage through disease, and the need to take every possible 
precaution to ensure that heifer calves bom m healthy surround¬ 
ings would, by ■drtue of their mherited qualities, justify the 
expense of rearing when they joined the Tnifldng herd. 

Health control led to the application of the tuberculin test 
and the blood agglutination test for abortion. For eight years 
tuberculin testing was carried out at intervals of a year or 
longer as a guide to the selection of drafts, but without immediate 
disposal or complete isolation of reactors. Then followed two 
years in which tuberculin testing was vigorously prosecuted at 
frequent intervals in order to clean up ” the herd. A Grade A 
T.T. licence for four years completed the period under review, 
although since then the herd has become attested. 

For two years endeavours have been made to control abortion 
by segregating reactors from non-reactors so far as this can be 
done on a farm with one cowshed. During this period the milk of 
each cow has been subjected to a colour test at regular intervals 
to assist in the detection of mastitis. 

On the breeding side the need for drastic action became 
apparent when home-bred heifers failed to fulfil the expectations 
based on the performance of their dams. Fortunately at this 
time an opportunity arose of taking part m field trials of a pro¬ 
posed system for the progeny recording of dairy sires. The 
evidence collected (Ref. 3) stimulated the decision that something 
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must be done to demonstrate a method of bringing progeny 
records into practical use. Since the use of proven sires is imprac¬ 
ticable in all but a few herds, it was argued that some other way 
must be found of utilizing progeny records in the selection of 
breeding stock. The method adopted involved the selection of 
bull calves bred from sires which had been proven by the milk 
yields of their daughters and from dams which had been inspected 
and approved. These calves were reared, in surroundings rela¬ 
tively free from T.B., on the Institute farm. At sale time the 
progeny records of the sires were brought into the milk pedigrees, 
which became balanced by milk records from both sire and dam, 
and an old and very sound principle was revived. 

At this stage it seemed desirable to investigate the manner 
in which milk records were used in sale catalogues, an investi¬ 
gation which brought to light a state of affairs which can only be 
described as highly unsaiMactory. 

Thus, the management of a small herd of dairy cows had led 
(a) to the collection of many data regardiog the ravages of 
di^se and the loss that is often incurred through the breeding 
of heifers which give disappointing milk 3 delds, and (6) to the 
institution of a breeding scheme which aims at eliminating the 
home-bred poor milker and presents a marked contrast in many 
rejects to the customary methods of estimating the value of 
dairy sires. Proof of the value of the Bull Rearing Scheme lies 
in the future, when the milk yields of daughters bred by each sire 
become known. Meanwhile preliminary data on the investi¬ 
gations that have so far been carried out are presented. 

The Ihstetttte Herp ahd Herd X. 

Institute Herd. 

This herd of Dairy Shorthorn cows is maintained at the 
Hertfordshire Institute of Agriculture, where it is always on 
view and has provided a continuous supply of material for 
teaching purposes, demonstrations, etc. As an econonic unit 
it has never failed (except in one year) to be successful, and milk 
yields have exceeded the average for the County Milk Recording 
Society. The history of the herd from the point of view of 
disease control measures has already been outlined. 

Herd X. 

This is one of the best herds in the Eastern Counties, whether 
judged by honours won in herd competitions or by milk yidds. 
The success of the management may be judged from tte fact 
that, after the first year or two, every cow in the herd has been 
home-bred, and no animal has had to be discarded primarily on 
account of low ndlk yield. 
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During the past fourteen years 149 animals entered th.e 
Institute herd, 34 as purchased cows, 53 as purchased heifers, 
and 62 as home-bred heifers. The herd now consists of 5 animals 
that were originally purchased as cows, 4 that joined the herd as 
h^ers from outside sources and 15 home-bred heifers. 

Of the 125 animals drafted out of the herd, 42 per cent, were 
rejected because of failure to pass the tuberculin test, 32 per 
cent, because they were poor milkers, 11 per cent, on account of 
udder or calving troubles, 8 per cent, as barreners, 7 per cent, 
on account of Johne’s disease, and the remaining 7 per cent, for 
a variety of reasons, including old age. 

The average ages of the cows in the herd and of the drafts 
from it have not varied greatly from year to year. Twenty-nine 
purchased cows remained in the herd for an average of 2 year^ 
4 months, 49 purchased heifers gave service in the herd for an 
average cf 2 years 3 months, and 47 home-bred heifers for an 
average of only 1 year 4 months. The average herd life of the 125 
drafts was 1 year 11 months and, if allowance is made for long- 
Uved ftnimala still in active service, the mean life of all the 
azumals, as milk producers, did not exceed 2J years. This 
compares unfavourably with an average herd l5e of 3| years 
in Herd X, and is of course accounted for by the speedy 
rejectioh of reactors to the tuberculin test, and by the short 
life granted to poor milkers. 

Table I shows the average age composition of both herds 
and of the drafts from each. 


Table I. 


Age 

in 

lactations. 

1 Institate Herd. 

1 Herd X. 

Percentage 

in 

Uieberd. 

Percentage 
in the 
drafts. 

Percentage 

in 

the herd. 

Percentage 
in the 
drafts. 

1 

32 

32 

29 

20 

2-3 

35 

37 

37 

39 

4-5 

20 

15 

18 

18 

6—7 

9 

11 

H 

13 

8 and over 

4 

5 

H 

10 


in the 

drafted 

in the 

drafted 

Average 
numbers 
per annum 

herd 

out 

herd 

out 

(all ages) 

32 

9 

60 

11 

Batio 


o 1 

m 

iO 1 
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In both herds cows of all ages have been represented each 
year, the proportion being approximately one-third iBrst calvers, 
one-third second or third calvers and one-third older cows. 
Erom both herds drafts were made at all ages, second and third 
calvers providing proportionately the highest numbers. On the 
average the annual rate of wastage in Herd X was two cows out 
of every nine in the herd, whale the corresponding figure in the 
Institute herd was two cows out of every seven. Further, 20 
per cent, of the drafts from Herd X were first calvers compared 
with 32 per cent, from the Institute herd. In the former case 
the ratio of heifers drafted to heifers in the herd was 1—fij, 
giving a high survival to an older group, while in the latter case 
it was 1—equivalent to the average wastage in this herd. 
Under these circumstances the Institute herd failed to be self- 
supporting, whole Herd X succeeded in this respect—a very 
important distinction from the point of view of the successful 
application of disease-control measures. 

While the shortness of the average milking life of the cows in 
both herds is apparent, the persistence of a few old cows, even to 
the tenth and twelfth calves, is indeed remarkable; and as time 
^es on it will be interesting to find whether protection from 
infection, as now practised in the Institute herd, will secure 
longevity equivalent to that resulting, in the case of a few cows 
in both herds, from natural- immunity to infection. 

Causes of DisposaIi.. 

Having described the general trend of events it is now pro¬ 
posed to deal with the main causes of disposal. 

Tuberculin Test .—^The general policy regarding the use that 
has been made of the tuberculin test has already been indicated. 
After eight years of rather desultory testing a vigorous policy 
of eradication was pursued. All cattle from the youngest to 
the oldest were test^, reactors were removed from the herd as 
quickly as possible and no animal was admitted to the herd 
without first having passed the test and having been subse¬ 
quently isolated till a second negative test had been obtained. 
Throughout the whole period, in fact, except during the first year, 
purchases were made on a ** subject to test basis. 

The results are concisely summarized in Table H. 

In the first eight years reactors were spread fairly evenly 
over aU ages, many of them having a history of one negative test 
followed by a positive. In the succeedbig two periods young cows, 
showed the greatest infection, more than one-third of the first 
calvers failing to pass the test. These results coincide with the 
high incidence of wasters ” in young cows in Herd X^ A Grade 
A T.T. licence was acquired in Febnu^, 1932, and it^w^as dis- 
appointiDg, after the drastic ‘"clean lip ” of the ^evious two 
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TABLE II. 

Relationship between Age (in lactations) and 
Reactions to Tuberculin Test. 

Institute Herd. 


Period and 
Xiunlwr of Tests. 

Actual 
Xo. of 
Eeactors. 

Eeactors stated as percentage 
of total number in each age 
group. 

AU. 

1 

2-3 

4-5 

6 + 

1922-30 (6 tests) 

02 

8 


14 

12 

^ % 

10 

1930-32 (6 tests) 

1 19 

35 

17 * 

— 

12 

23 

1932-34 (4 tests) 

i 13 

39 

9 

18 

_ 

17 

1934r-36 (4 tests) 

4 

9 

5 

7 

— 

6 

14 years 

58 j 

19 

9 

12 

8 

13 


Relationship between Age (in lactations) and 
Collapse from Wasting Diseases. 

Herd X. 


20 years. 







“ wasters ” 







and bad 







doers.” 

100 

8 

14 

9 

6 

10 


years, to find that infection still persisted under Grade A T.T. 
conditions. However, the last two years have been rather more 
reassuring, and hopes of reaching “ Attested ” standard were 
entertained and finally fulfilled in the subsequent year. 

Poor Milkers .—Each source of herd replacements provided 
its quota of poor milkers, and in the following proportions : 
purchased cows 10 per cent., purchased heifers 45 per cent., 
home-bred heifers 45 per cent. On the other hand, many cows 
milked well, as is shown by the facts that 30 of them were registered 
as foundation cows in the D.S.A. Year Books and that six 
were awarded Certificates of Merit by the Ministry of Agriculture. 
It is probably true also that some young cows that would have 
done credit to the herd from the point of view of millr yields 
had to be rejected on failing to pass the tuberculin test; certainly 
only six animals gained the double distinction of failing to pass 
this test and being classified as poor zoilkers. 

Special interest under this heading attaches to the breeding 
history of certificate-of-merit and “ foundation ” cows. Five 
foundation cows and a descendant of another (two of them still 
in the hejrd) were awarded Certificates of Merit by the Ministry 
of Agriculture. These cows have, between them, given 36 years 
8 months of excellent service. They have bred 17 heifer calves, 
of which 15 should have reached the herd by this date. Actually 
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only 8 have done so, and of these only 3 gave sufficient milk 
to justify their retention. 

Of the other 25 foundation cows, 6 are still in the herd but 
only 7 have descendants on the farm. Altogether these 25 cows 
bred 50 heifer calves, of which 24 have reached the herd. Eighteen 
of these have gone after a total of 25J years’ service, 5 of them 
because of failure to approach the performance of their dams. 

Finally, the influence of the various bulls in the Institute herd 
calls for comment. The first three bulls to be used have all left 
their mark on the herd. They were selected as dairy sires, 
their dams being‘‘ qualified bull breeders,” and each of them would 
assuredly have found a place in some dairy herd. Their progeny 
records are given below :—. 


E.M. 

8 Dams 



Calculaied 
Average 
Mature Yield. 

Gallons. 

828 

Sumher of 
laeteUions. 

Total. Average. 
(46) 6 


8 Daughters 



613 

(16) 

2 

S.V. 

9 Dams 



783 

(37) 

4 


9 Daughters 



627 

(19) 

2 

M.D. 

4 Dams 



827 

(23) 

8 


4 Daughters 



555 

(7) 

2 


From the above figures it will be noted that dams had milk 
yields averaging about 800 gallons and that they remained in 
the herd for an average of five lactations. The daughters gave 
200 gallons less milk per lactation during a much shorter life; 
in one generation it might be said that the level of production 
had dropped back to the general average of dairy cows throughout 
the country. This tragedy was brought about by the use of 
high-priced bulls with milk-recorded ancestry. 

Wastage—^T wo Heeds Contrasted. 

In Table III are given the relevant facts regarding causes of 
disposal and the relative incidence of the main groups of causes, 
together with average prices realized for drafts from the two 
herds. 

The collapse of many cows through wasting diseases in one 
herd (45 per cent.) has a counterpart in the large number of 
reactors to the T.B, test, together with the few victims to Johne’s 
disease (47 pej. cent.) in the other. Similarly, a wastage of 42 per 
cent, due to barren cows is balanced by 39 per cent, poor milkers 
and a few barreners. FinaBy, 87 per cent, for one set of causes, 
mainly “ wasters ” and barreners, corresponds with 86 per cent, 
for another set of causes, mainly reactors to T.B. test and poor 
milkers. The only significant difiEereUce is the low prices for 
wasters and bad doers compared with those for reactors. Many 
of the latter were sold as they stood, often in milk, for slaughter- 
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Table HI. 


JRelative Incidence of Wastage. 


Herd X. 

Institute Herd. 

Cause. 

ISTo. 

% 

Typical 

Price. 

Cause. 

ISTo. 

% 

Average 

Price. 




£ 8. 

d. 




£ s. 

d. 

Wasters ” • 

Sll 

45% 

3 15 

0 

Johne's disease 

71 

47% 

2 2 

10 

“Bad doers** 

20/ 

7 12 

0 

Tuberculin test 

52/ 

13 11 

0 

Eat • 

i 4 1 


22 10 

0 

Poor milk yield 

40 \ 


17 8 

6 

Kot stated * ! 

i 36 \ 

42% 

20 0 

0 

— [ 

39% 

— 


BaEzeu * 1 

! 54 J 

1.3 7 

0 

1 Barren * 

S 1 

17 6 

3 

Udder, MOk 

i 




Udder, lllilk 





Fever, Calving 
Various troubles 

-4 01 

V— ' 


4 12 

0 

Fever, Calving 
Various troubles 



8 14 

6 

13% 

5 4 

0 

14% 

6 16 

8 

Old Age 

1 

1 6 

0 

Old Age • * 

1 i 

3 0 

0 


Otker causes of disposal are relatively few in both herds, 
so few, in fact, that (unlike abortion and T.B.) good management 
seems to be aU that is necessar}’’ to keep most of them under 
control. This applies particularly to garget, milk fever and calv¬ 
ing troubles. There remain a few drafts due to obscure causes, 
and one last cause of disposal which is a testimony to the vitality 
of a few cows—old age, unqualified by any particular indis¬ 
position. The spread of the drafts over various ages is summarized 
in Table IV, the final figures for all causes , of disposal being 
compared with those in Herd X. 


Table IV. 

Age Incidence of Various Causes of Disposal. 



i 

2so. 

Age in lactations. 



[ 

1 

2-3 

4-5 

6 + 

Tuberculin Test 
Poor Milkers . i 
Barren ... 

Udder, Milk Fever 
Calving, etc. . i 
Jobne^s Disease 
Various 

Old Age . 1 

I 52 I 

40 

8 : 

11 

7 

6 

1 

18 (35%) 
11 (27%) 

3 

4 

2 

2 

16 (31%) 
24 (60%) 

2 

1 

3 

1 

11(21%) 

8 (n%) 

3 

1 

1 

7 (13%) 
3(5%) 

5 

2 

2 

1 

Total 

125 

40 

47 

19 

19 

Percentage, 
Institute herd 


32 

wm 



Percentage, 

Herd X . 1 


20 

39 

18 

23 


As has already been noted, young cows are the main victims 
of tuberculosis, and of course those disqualified on TYtillr yields 
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are rejected in early life. In Herd X 69 per cent, of the drafts 
are first to third calvers, a figure which rises to 69 per cent, m 
the Institute herd owing to the high incidence of tuberculin 
reaction among first calvers, the sale of young cows because of 
poor milk yields and the shorter life of the cows generally. 

Life History of Calves. 

The history of all calves in the Institute herd is summarized 
in Table V below :— 

Table V. 

Wastage and other History of Calves, 



^ 148 is the correct total as two calves included under abortion were 
reared, one being sold as a calf and the other on reacting to the 
tuberculin test. 


Losses through abortion amounted to 10 per cent, of all the 
single births, irrespective of the sex of the calf. Full time male 
calves were more frequently stillborn than full time female calves, 
the average for singles of both sexes being 44 per cent. There¬ 
after casualties were very few in number. Six out of 316 died 
under the age of fourteen days and only 2 later in life* Of the 
remaining bull calves, numbering 127, all but 8 were either 
sold as immature veal or were converted into baby beef (Bef. 4). 

Seventy-two bull calves, and 11 heifer calves out of Iqw 
yielding cows, were sold at slightly under one month of age. 

The 6 heifers sold for other reasons include 2 “bad doers 
and individual cases of white scour, rickets, Johne*s disease 
and wooden tongue. In addition, 11 heifers were sold as calves 
and 8 as baby beef. 

Two further heifers were lost through sterility, bringing the 
number down to 102 out of ; an original toW of 148. But, as it 
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had been decided that every animal joining the herd must be free 
from tuberculosis, these animals, along with others, were subjected 
to test and 25 of them reacted before calving. This further loss 
reduced the number available to enter the herd to 77, to which 
must be added 2 from the twin births, making 79 in all. As 
17 of these have not yet reached calving age, the position may 
be summarized by saying that, in eleven years, 60 out of the 123 
single heifer calves, and 2 twins, actually reached the herd. 

Twins were wasted bounty. Thirty-eight calves provided 
only 3 double heifers, or 6 likely breeders. Two of these were 
stillbom, 1 reacted to the T.B. test at 32 months of age, 2 
were reared and calved in the herd, and 1 is still p 4 calf. The 
other twins present an equally dismal picture: 8 were born 
prematurely, 8 were dead at birth, 1 died, 2 were converted into 
baby beef, and the others were sold as calves. 

Thus in the Institute herd over a period of eleven years, 
with equality between the sexes of the calves and a gross wastage 
amounting to 50 per cent., approximately 4 calves were required 
ix) produce 1 ccw in milk ; and, as the cow wastage was at the 
rate of 1 to 3|, it is apparent that this herd woe not self-supporting. 
The comparable figures in Herd X were approximately 3^ calves 
to produce 1 cow in milk, but, with a herd wastage in the neigh¬ 
bourhood of 1 to 4f, this herd was not only self-supporting but capMe 
of an increase in size. 

One other point calls for mention. Since a large proportion 
of heifer calves and young stock were sold at relatively low 
prices, the cost of rearing the remainder was necessarily high. 
At the Institute farm this cost some years ago was not less than 
£30 per head, and it still exceeds £25. The conclusion is therefore 
reached that it is not worth while rearing stock in the Eastern 
Counties, where the costs are necessarily high in any case, unless 
the circumstances permit of effective control of either disease or 
breeding results—or preferably, of course, of both. 

Abortion and Dead at Birth. 

The data already discussed under these headings are sum¬ 
marized in Table VI. 


Table VI. 

Incidence of Abortion in Two Herds. 



1 Singles. 

Twins. 

Herd X. 

Institute 

Herd. 

Herd X. 

Institute 

Herd. 

Percentage aborted 
Percentage dead at birth 

7-1 

5-1 

10-1 

44 

16-4 

231 

2M 

2M 

Total 

12-2 

14-5 

38-5 

42*2 
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That such results are typical is confirmed by records of the 
incidence of abortion on 177 milk-recorded farms during one year. 
In this survey it was noted that abortion occurred on 37 per cent, 
of the self-contained herds and on 52 per cent, of the others. 
Taking the herds, 83 in number, on which abortion occurred in 
the year of the enquiry, 8’2 per cent, of the calvings were pre¬ 
mature in 22 self-contained herds and 11'6 per cent, in the 
remaining 61, which were not seif contained. 

In many herds it is a common practice to run heifers and cows 
together in the expectation that the heifers will meet the infection 
with contagious abortion early in life and thus acquire immunity. 
If there is any scientific basis to support this custom it is scarcely 
vindicated by the following data, which show how variable is 
the incidence and lactation sequence of abortion in individual 
animals. In the Table the symbol 0 is used for a normal calving, 
1 for an abortion, and a dash (—) for previous calvings in 
other herds. 


Table VTI. 
Number of Abortions. 


1 

2 

3 

4 

1 

— 1 

01 

11 

0111 

0101101 

1 

— 1 

0001 

oil 

OllOOl 


1 

— 01 

00100 


0000111 


10 

--01 

00100 




100 

-10 

01000 




1000 

--00001 

— 0001000 
-0000001 





25 cows — 36 abortions. 


In triennial periods (calendar years) abortion oceurrrf as 
follows :— 

1922-24, 3 ; 1926-27, 14; 1928-30, 12 ; 1931-33, 4; 1934^36, 3. 

Blood agglutination testing started in September, 1933, 
and has since been carried out quarterly. At the first test seven 
cows gave a positive reaction and these (unless sold fear other 
reasons) along with any subsequent reactors^ have been retained 
in the herd. They are grazed in a separate field, summer and 
winter, but twice daily enter the same cowshed as the clean herd, 
to be milked. As this system of segregation, in association with 
precautions in cowshed routine, is being investigated by the 
Eoyal Veterinary Coflege, it is only necessary to say that the 
re^ts as indicated by the above results ai^ . promising, if not 
conclusive, * and that a source of continual aaxieiy h^ been 
largely removed. 
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Age Incidence of Beaction to the Tvherculin Test {Home-Bred 

Heifers). 

Jn the four tests carried o\it between September, 1930, and 
October, 1931, inclusive, 14 young heifers reacted at the average 

of 2years 6 months after an average of two previous negative 

t^s. 

In the half-yearly tests of yoxmg stock since January, 1932, 
11 animals reacted at the average age of just under 2| years, 
after an average of 4^ successive negative tests. 

Previously (page 109) it was noted that first-calf heifers 
appeared to be particularly sensitive to the test, and the above 
data surest a similar sensitiveness in the case of in-calf heifers. 
Whatever the explanation, it is apparent that the main incidence 
of reactions in this herd has been among in-calf and first-calf 
heifers. 

Breeding Policy. 

Having discussed and illustrated with examples the havoc 
which can be occasioned in a dairy herd by disease, it is now 
appropriate to discuss another problem of equal importance. 
The short life of the cow is due mainly to two causes—disease and 
low milk yields. Survey investigations into the causes of disposal 
of cows (Eef. 2), have shown that, with the exception of sterility, 
more cows are removed from herds on account of low milk , yields 
than for any other reasom While udder troubles or ill-health 
xnay contribute to some extent to this result, there is no doubt 
that the main cause is the inheritance of poor milking capacity- 
The progeny record of bulls used in the Institute herd (page 111) 
and in many other herds (Ref. 3) have shown how seriously an 
individual sire can lower the yield of milk from home-bred stock. 
When such animals give uneconomic milk yields their lives are 
likely to be extremely short unless, indeed, they are passed from 
one milk producer to another, leaving a trail of disappointment. 
Moreover, if they form the majority of the progeny of the 
one sire in a herd, they may spell ruin to the owner. 
Asamredly, the eradication of disease from dairy herds is a most 
desirable aim, but the benefits may not fulfil expectations unless 
health is combined with productivity. The two issues, freedom 
from disease and satisfactory milk yields, are complementary. 
A healthy heifer calf reared till she finds a place in a disease-free 
herd, will have a short lease of life unless she gives an adequate 
amoimt of milk, and every step taken, towards eliminating losses 
by disease strengthens the need for a breeding policy which 
will take full advantage of the improved conditions. 

Now the results in breedii^ for milk in the Institute herd 
raised an acute problem that had either to be faced or «hirkAfi 
It was Wt that littie credit would result feom the adoption of 
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the latter alternative, whether by change of breed or otherwise ; 
hence the adoption of the bull-rearing scheme which has been 
briefly described. Encouraged by various breeders and authori¬ 
ties, bull calves were reared, a catalogue on original lines was 
prepared, and the first annual sale of young bulls bred from 
progeny-recorded stock was held at the Institute in the autumn of 
1933. At the start many mistakes were made; both the quality 
of the bulls and their condition on the day of the sale left much 
to be desired, but the response on the whole was good. At each 
subsequent sale the method of setting out milk pedigrees was 
improved, experience led to better management of the stock, 
prices rose, and data have been accumulated on rate of growth, 
food consumption, and the cost of rearing the bulls and preparing 
them for sale. But the main point for the moment is the change 
which has been effected in the manner of presentation of the milk 
pedigrees. In order to measure the improvement, a standard 
for comparison was necessary and for this purpose the milk 
p^grees of 99 bulls sold at the sale of the Dairy Shorthorn Asso¬ 
ciation at Birmingham in 1933 were analyzed (Fig. 1). The 
•information thus collected was subsequently confirmed and 
amplified by making a more complete analysis of the bull pedi¬ 
grees in the 1933 catalogue, and by extending the data to include 
the milk pedigrees of 150 buUs sold at the Birmingham sale 
in 1935. The combined data for these two sales is summarized 
in Fig. 2, while Fig. 3 shows the comparable information froni 
the milk pedigrees of 41 bulls sold at the first three sales at the 
Institute, A few explanatory notes on the diagrams are given 
below :— 

Fig, 1. This figure gives a quantitative representation of 
milk pedigrees as they are commonly presented in sale cata¬ 
logues, and shows how far milk records are associated with each 
of the female ancestors, irrespective of the amount of milk 
given. Register of Merit Certificates (R.O.M.) provide the only 
equivalent data for sires. Fig. 1 is therefore the average milk 
pedigree of 99 dairy bulls, and this condensed summary is dis¬ 
cussal below :— 

l^i generation, AH the dams had milk records but only 4 per 
cent, of the sires possessed the partial progeny record of the 
Register of Merit. 

2nd generoition. The paternal grand-dams were all recorded 
cows but only 78 per cent, of the maternal grand-dams wore 
credited with milk records. The grand-sires included 17 per cent, 
and 15 per cent, respectively of Register of Merit bulls. 

3rd generation, A high proportion (90 per cent, or more} 
of the great-grand-*dams, namely the sire’s sire’s dam and the 
dam’s sire’s dam were recorded, but loss attention (61 per cent.) 
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was given to dam's dam's dam, and still less to sire’s sire’s dam 
(30 per cent.). The four great-grand-sires held Register of Merit 
certificates to an extent varying from 5 per cent, to 16 per cent. 

Uh generation. In this generation milk records of the dams 
of the two maternal great-grand-sires were given in respect of 
72 per cent, and 66 per cent, respectively, whSe dams of the two 
maternal great-grand-dams were relatively neglected (7 per cent. 



MOHEJWMED 

S.D>S. 

mm sx>ss>. 


R.O.M. 4% 


SI>.D.$. 

MONENM^ 



Milk (Production) Records 

Absence of Milk or Progeny Records liili 
Fig. 1.—^Average Milk Pedigree of 90 Bulls sold at the sale of 


and 46 per cent.). The presence in this generation of a few Register 
of Merit bulk (2 per cent, and 10 per cent.) was noted. 

On the sire's side information practicafiy ceased in the third 
pneration. Three of the paternal great-great-grand-dams 
^ records attached to their names (18 per cent., 6 per cent, and 
19 per oenti), and Register of Merit sires were mentioned only 
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in connection with one great-great-grand-sire in the male line 
(3 per cent.). 

Distant Ancestry. 

While the third generation practically completed the milk 
pedigree on the sires’ side, Kegister of Merit bulls continued to 
appear on the dams’ side up to the sixth generation. On the other 


D.S.SJ 



D.S.S.S. 

96% 

.1^ 


NAMED 


01 S.SX 1 



GENERATION 

5th. 7fh 


94% 
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L-R.0.M:15%J 


as.& ^ 90 %^ 


USDS. 


1 

^O/o 

‘- 2 %-' 

93 % 



ns 


ROM. ROM. 
5% 3% 


ALL DAMS 



i- I Progeny records 
R.O.M. Register of Merit 


the Dairy Shorthorn Association, Birmingham, 1933. 


hand, the ancestry of dams was embellished with the milk 
records of individual animals up to the seventh and even to the 
tenth generation. This inequality in the treatment of the two 
main branches of the pedigree is doubtless due to a system which 
requires all the particulars of a sire’s ancestry to be included in 
one paragraph, while giving extended latitude for tabulating 
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en moliimted number of records of certain maternal g . . . dams. 

The lack of balance in Mg. 1 is the result of systematic 
inconsistency; yet it is obvious that great care is taken to make 
the data as accurate as the system VTill allow. 

Fig. 2. In the preparation of this diagram a qualitative 
examination of the milk records of dams and grand-dams of 



$97 GAUONS 



esSGAUONS 


KEY TO F16 2 (applicable to parents & grand-parents) 



AVERAGE MILK RECORD 
990 GALLONS 


Fia. 2. Average Milk Pedigree of 249 Dairy Shorthorn Bulla, 
Birmingham, 1933 and 1935. 


249 bilb sold at Bir mhighai a in the yews 1933 and 1936 was 
made, and proportion of Register of Merit bulls in the first 
two generations was also noted. Milk records were divided into 


(a) Those in which the records were accurately stated for 
each cjdf and for lactations not exceeding 315 days; 








(6) Those in which the records were not so accurately stated 
as in {a) but were nevertheless capable of reasonable interpre¬ 
tation. 

(c) Those in which the records were entirely misleading or 
incapable of reasonably accurate interpretation. Frequently 
the lactation concerned was not specified or yields were given 



for one or more recording years and not in lactations. In other 
cases the length of the lactation was excessive or its length was 
not stated (often it was obvioudy very long). Such misrepre¬ 
sentations occurred singly and in every possible combination. 

It is obvious that only the first two groups provide infoma- 
tkm that is of any comparative value, and ail of these records 
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were converted into average mature yiekis so that they couhi be 
averaged for individuals and groups of individuals* Fig. 2 is 
therefore the average milk pedigree of 249 bulls; discussion 
follows in the next paragraph. 

Fig. 3 and Comparison of Figs, 2 and 3. 

Pig. 3 has been prepared to show the quality of the milk 
records and progeny records of the parents and grand parents 
of the bulls sold in the first three sales at the Institute. It 
represents the average milk pedi^ee of 41 bulls, the procedure 
in condensing the data into one diagram being exactly the same 
as that adopted in the preparation of Fig. 2. The contrast between 
the two diagrams (Figs. 2 and 3) may be summarized as follows:— 

Dams, In the Birmingham sales very nearly all the dams 
possessed milk records, but only 66 per cent, of them were 
accurately or reasonably accurately stated ; whereas in the 
Institute catalogues aU available records (97 per cent,), good and 
bad, were fully and correctly given. •Special attention is drawn 
to the satisfactory yield of the dams of the Birmingham bulls. 
A mature yield of 990 gallons from such a representative sample 
is highly complimentary to the milking qualities of the Dairy 
Shorthorn. The slightly lower average of the dams of the 
Institute bulls (925 gallons) is sujGficiently high to provide further 
confirmation of the high qualities of the breed concerned. 

Sires: The black or uninformative picture of the milk trans¬ 
mitting capabilities of the sires of the Birmingham bulls is in 
marked contrast to the illuminating progeny records in Fig. 3. 
Five per cent, of Register of Merit bulls is a very poor guide to 
intending purchasers compared with 100 per cent, progeny 
records indicating the transmission of milk yields at an average 
of 925 gaDons per daughter. 

Orandrdams, In the Birmingham catalogue only 40 per cent, 
and 36 per cent, of the grand-dams had interpretable milk 
records, compared with 100 per cent, and 83 per cent, in the 
Institute catalogues. The average quality of these records leaves 
little to be desired in either case. 

Grand-sires, Register of Merit bulls figured in both sales, 
20 per cent, and 18 per cent, at Birmingham, and 12 per cent, 
and 17 per cent, at the Institute, but the milk pedigrees of animals 
in the Institute sales were supported by progeny records for just 
over half the maternal grand-sires as well as by the 17 per cent, 
of Register of Merit bulls mentioned above. 

A concluding comparison between the two systems is afforded 
by as^ming that 50 per cent, of the required information 
regarding n d lk inheritance is obtained from parents and 25 per 
cent, from grand-parents, and calculating the percentage of the 
possible 75 per cent, from these two generations that has actually 
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been presented. On this basis it is found that catalogues which 
are far in advance of many others in their comprehensiveness 
and accuracy, provide on the average no more than 33 per cent, 
of the really essential data compared with 87 per cent, in the 
experimental system. To purchase a bull on the former basis 
cannot be other than a gamble. Further, by dividing the Bir¬ 
mingham bulls into three groups, those realizing the highest, 
intermediate and the lowest prices, and comparing the milk 
pedigrees of each group, it was found that milk records of dams 
and grand-dams had surprisingly little influence on realized 
values. Thus, while the dams of bulls in the highest-priced group 
had slightly better records than those in the other two groups, 
the cheapest group of bulls were out of dams with rather better 
milk records, on the average, than those in the intermediate group. 
It is apparent, therefore, that most farmers select their future 
herd sires with but little reference to such milk pedigrees as are 
presented. On the other hand, prices realized at the Institute 
sale, where milk pedigrees include both progeny and milk records, 
indicate a real appreciation of the value of milk records when 
they are fully and fairly used in setting out milk pedigrees. 

General Discussion. 

The problems discussed in this article are a source of serious 
and continuous difficulty to individual milk producers; losses must 
amount to millions of pounds per annum. The data on which the 
article is based have been drawn mainly from two well-managed 
herds on which records of events have been kept for many years. 
By the analysis of these records it has been possible to focus atten¬ 
tion on the chief disturbing factors in both herds. This method 
presents a sharp contrast to the surveys of the wastage in dairy 
herds that were conducted a few years ago in the Cambridge 
and Reading provinces. Unfortunately the information collec¬ 
ted in these surveys has not been brought together in one 
publication to which reference can be made. Broadly speaking, 
however, they provide conclusive proof that, in the areas surveyed, 
the main causes of wastage in dairy herds are wasting diseases 
(tuberculosis and Johne*s disease), sterility and poor ntulking 
capacity. 

In the two herds under review intimate contact with the 
herd records has brought out a substantial amount of new 
information as well as much detail that could not have been 
obtained in any other way. 

In themselves the two herds present some interesting con¬ 
trasts. Breeding for milk was successful in one and not in the 
other; as the result of experience gained, specific measures for 
the control of disease were introduced in one and not in the 
other. During the discussion of the data the extent to which 
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these problems are inter-conneoted has been stressed. Thus, 
Tnthout control of disease, efforts to benefit from mill< recording 
and the use of specially selected sires may be largely wasted. 
So also lack of success in the breeding of deep-milking heifers 
tends to swell the wastage, as the replacement of ** poor milkers ” 
from outside infected sources invariably brings fresh infection 
and keeps up the rate of wastage. Most nmk producers are 
drawn into this vicious circle, a fact that has been recognized 
in the recommendations of the Committee on Cattle Diseases 
(Economic Advisory Council). The tuberculin test, the blood 
agglutination test for abortion and tests for mastitis are the 
ma i n contributions of the veterinarian towards the control of 
bovine diseases, but a quite infinitesimal part of the industry 
takes advantage of them. Those who peruse this account of 
the extent of the problems, and visualize the risks that the 
pioneer must run in applying remedial measures, will not blame 
the farmer for being cautious or conservative. 

Contributions have been made in various ways towards the 
solution of the problems connected with the uncertainties in 
breeding for milk. The extent of the loss in milk yields that a 
farmer may suffer through the use of a herd sire, good in all 
respects except that he fails to put milk into his heifers, is noted 
from actual examples. Evidence has been given of the mis¬ 
leading manner in which milk records are often used in milk 
pedigrees, and of the almost total disregard of progeny recording 
in these pedigrees. As a result of such errors and omissions 
it is pointed out that the usual milk pedigree often fails to fulfil 
its purpose. A visual inspection of a young bull and of his dam 
may perhaps be little less reliable, as a guide to milk-trans¬ 
mitting ability, than many of the milk pedigrees that are 
printed. 

A practical demonstration of a breeding policy, in which 
progeny records and milk records are equally stressed, has been 
described. This demonstration is regarded as a modern appli¬ 
cation of principles of long standing and recognized soundness. 
That such methods are not in general use has been shown by 
the detailed examination of the milk pedigrees of a large number 
of bulls sold at one of the most reputable annual sales in the 
country. Finally, the opinion is expressed that unless milk 
records cease to be used in an uncontrolled manner that is both 
inadequate and misleading, a golden opportunity to enter an 
era of progress in the breeding of dairy stock will be lost. The 
main issues are the elimination of a major source of loss in dairy 
herds due to the breeding of animals of low productivity, the 
exploitation of current efforts to eradicate disease by taking 
steps to^ breed animals of high productivity, and lastly, the 
stimulation of endeavours to equal, if not to lead, other countries 
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in the scientific application of millc recording to the art of stock 
breeding. 

SXJMMA-RY. 

The sequence of events in a herd of dairy shorthorn cows, 
in which measures for the eradication of disease were gradually 
introduced, is described and is compared with that in another 
herd, an account of which has recently been published; the 
reasons for, and the principles underlying, a new breeding policy 
are discussed. 

Results from the shorthorn herd are summarized below, 
comparable figures from the “ other herd ” being shown in 
brackets. 

Calves and Young Stock, 

1. Heifer calves, up tiU the time of joining the milking 
herd, suffered a wastage, mainly from disease, of 50 per cent, 
(33 per cent.); thus, with equality between the sexes, approxi¬ 
mately 4 calves (3|) were required to produce 1 cow in milk. 

2. 14'5 per cent. (12'2 per cent.) of the single births and 
42*2 per cent. (38*6 per cent.) of the twin births were still-bom. 
Of 335 (940) births 10'7 per cent. (7*7 per cent.) were abortions. 

3. Measures taken to prevent the spread of abortion from 
infected animals have given promising results. 

4. The age incidence of reactions to the tuberculin test is 
noted. 

Cows, 

5. On the average 1 in 3| (4|) was drafted out of the herd 
each year, but, as the result of disease control, this ratio became 
1 in 5 during the past two years. 

6. Tuberculin testing resulted in a high incidence of reactors 
in cows with their first calf, and this is contrasted with the high 
incidence of “ wasters ” in young cows in the other herd. 

7. The two factors mainly responsible for the short life of 
the cows—2| years (3|)—^were reactions to the tuberculin test 
and the poor milking qualities of home-bred heifers ; the inter¬ 
action of these problems is discussed. 

Breeding, 

8. A bull-rearing scheme, based on the selection and rearing 
of bull calves bred from progeny-recorded sires, and out of 
selected dams, is described. 

9. Arising from the above scheme analyses have been made 
of milk pedigrees of young dairy bulls in recent sale catalogues. 
It has been shown that, on the average, the milk pedigrees of 
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these bulls gave only 33 per cent, of the possible information 
regarding the milk-transmitting qualities of sires and grand- 
sires and the milk production of dams and grand-dams. This 
percentage compares with 87 per cent, in the bull-rearing scheme. 

J. Hunteb Smith. 

Hertfordshire Institute of Agriculture. 
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NOTABLE FARMING ENTERPRISES.—VIIL 

The Leckfobd Estate Limited. 

The Leckeord Estate Limited was formed as a private 
company by Mr. J. Spedan Lewis to undertake the management 
of the whole of the estate, amounting to approximately 3,800 
acres, which he purchased in 1929. The whole area has been in 
hand since 1932. 

In addition to Mr. Lewis there are five other directors, of 
whom three will be particularly well known in agricultural circles 
as having contributed materially towards the advancement of 
farming—Sir Algernon Peyton, the Oxfordshire land-owner; 
Mr. R. Dudley, one of the pioneers of the so-called mechanized 
corn growing system in England; and Mr. W. D. Hollis (the 
Managing Director), who has had a long record of successful 
light-land farm management both in KToriolk and Hampshire ; 
the two latter have read papers before well-known societies and 
at public meetings in which their practical conclusions have been 
summarized. 

The Leckford Estate Company started operations under 
singularly favourable general conditions in that its personnel 
combined some of the most able and successful big business ” 
men with others who were widely experienced not only in practical 
farming, but in farming on a large scale. Einally, of course, the 
Company had command of ample capital and was in a position to 
develop whatever form of activity might be considered worth 
while, without the need to look for the immediate cash return, 
which need so often dictates farming policy. 

One of the most interesting general conceptions which has 
been kept to the fore in framing policy has been the desirability 
of maintaining a thoroughly happy, healthy and interested 
country community on the estate. From the outset all workers 
and their families have been made to realize that they have a 
definite stake in local affairs, and that their well-being is a matter 
of primary concern. Apart from the improvement of farm 
cottages and the building of a central hall, estate water and electric 
light supplies have been developed and now extend throughout 
the area; a central bath house has been erected, two cricket 
grounds are maintained—one situated in each of the villages 
concerned—and a first-rate nine-hole golf course has been laid 
out and is maintained in a condition second to none. The 
workers on the estate are encouraged to make full use of these 
recreational facilities. Another successful activity is the annual 
flower show organized for those on the estate. The connecting 
link between all these activities is probably unique, taking the 
form of a Weekly Estate Gazette which hot only summarizes 
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local news of interest but gives its readers a really sound insight 
into the business aspects of farming operations and other estate 
activities ; this should prove invaluable in developing a sense of 
personal responsibility in all those on the place. 

In view of the increasingly rapid drift of rural workers to the 
towns in recent years, and the acute difficulty that obtains, 
even now, in finding a sufficient supply of trained agricultural 
labour, the consideration that has been given at Leckford to the 
development of amenities for rural workers would seem likely to 
be worth while from a material standpoint alone. It is the 
opinion of many competent men that the lack of amenities in 
the country, in contrast to the town, is of even greater import¬ 
ance than the difference between agricultural and urban wage 
rates. 

The administration of estate business is another matter of 
general interest, and in this the influence of “ big business ” 
organization is clearly apparent. There is a Secretary-Accoun¬ 
tant, responsible for the central office, and the various activities 
of the estate are split into Departments, each of which has its 
own Departmental Manager, addition to the normal produc¬ 
tion enterprises which form the mam subject of this article, 
mention may be made of the Fishing Department, which is 
responsible for over six miles of some of the best of the famous 
Test trout fishing; the Grounds Department, which is respon* 
sible for the playing fields, golf course, etc.; and, on the produc¬ 
tion side itself, a Fruit Farm which is organized as a separate 
entity. In each case the Departmental Manager has to prepare 
a detailed budget of estimated expenditure and returns which, 
before being incorporated in the general annual estimates, is 
given full consideration and is subjected to a thorough comparison 
with the actual results of the previous year. In due course the 
actual figures of expenditure and revenue are closely examined 
in relation to the estimates, in order that greater accuracy may 
be obtained from year to year, and close control of the financial 
side, and of policy, retained by the Directors. 

Transfers of home-produced articles, such as feeding-stuffs, 
from one department to another are accurately accounted for, 
and the price is agreed to the mutual satisfaction of the respective 
managers before the transaction takes place. 

Costings are prepared for each field and for each enterprise, 
necessitating the use of daily time sheets for all employees. 
In addition, detailed store and disposal records are kept for all 
commodities. Finally, full weather records are kept at a meteoro¬ 
logical station. 

The estate itself is compact and is almost equally divided 
by the valley of the river Test, miming roughly north and south. 
There is approximately 1,400 acres of effective agricultural land 
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at Leckford on the east, and 1,300 acres at Longstock on the 
west. The river valley itself, though half-a-mile in width, is ol 
httle farming importance, but the roads on each side form 
the principal means of communication. The land rises, steeply 
in some places, from a height of about 150 feet above sea level 
to a maximum of 400 feet at the top of the downs, freologically, 
the whole of the land overlies the Upper Chalk and is typical 
of this formation as it occurs in the South of England. In the 
valley there are certain local gravel terraces, while on the flat 
tops of the hills are found deposits of clay-with-flints which may 
vary in depth from 1 to 20 feet. The soil above the clay is reddish 
in colour and contains a very high proportion of fine silt. It is 
consequently sticky in texture, is difficult to reduce to a fine tilth 
in a wet season, readily “ runs together if worked while wet, 
and rapidly becomes nobbly ” in a drying wind. Chemically, 
it is neutral or slightly acid, and it generally responds to dressings 
of both phosphates and potash. On the slopes also there is a 
certain amount of admixture of clay by downwash to lower 
levels, but, leaving this aside, the remainder of the land is a typical 
straight chalk, light in texture with a large number of flints 
and varying in depth from 4 inches on the downs to 18 inches at 
lower levels. This soil type is usually amply supplied with lime 
and phosphate, but is notably deficient in potash. 

Fruit. 

Dealing first of all with the Fruit Department, the healthy, 
strong-growing appearance of the apple trees and the heavy 
crops of clean fruit are very striking, and indicate once again the 
inherent capacity of soil overlying the chalk, provided that 
cultivation is thorough and that the supplies of potash and 
humus are maintained. 

The estate fruit farm started in the winter of 1929-30 with 
a 10-acre plot, mainly experimental, which was planted with a 
great number of varieties of apples, plums and pears, and inter- 
planted with soft fruits. Next season a further 9 acres were 
planted with plums, apples, strawberries and loganberries, and 
in the course of the following year or two, acting on experience 
gained with the first plantings, a further 15 acres of bush apples 
were planted 18 feet square, so as to permit power cultivation; 
To these were added, in due course, 26 acres of plums and 10 
acres of blackberries. 

Thus the present fruit farm consists of some 68 acres of soft 
and top fruits, planted over a period of five years. Experience 
has shown that, of the various fruits planted, dessert apples 
are most likely to prove a real and lasting success ; thue at the 
present time extensive reorganization is being undertaken in 
the earlier plantations with the view of eventually clearing out all 
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soft fruits except blackberries and loganberries, of reducing the 
apple varieties to one good cooking variety and one or two 
high-class dessert apples, and of so spacing the trees that the 
whole unit can be power cultivated and sprayed with ease. 
Regrafting and the moving of bush trees from the older orchard 
to new land will achieve this end. 

Cultivation is carried out by means of a 15-h.p. caterpillar 
tractor. The orchards are ploughed during the winter and are 
cultivated during the summer either with discs or spring-tined 
cultivators as conditions call for. Spraying is carried out by 
means of a 4-h.p. mobile sprayer, and the spring spray schedule 
is usually supplemented later in the season with either sulphur 
or copper-lime dust as the variety and the degree of scab infection 
demand. Up to the present time there has been very little 
trouble from insect pests, probably because there is little other 
fruit grown in the district. However, both nicotine and lead 
arsenate are incorporated, as preventive measures, in the post¬ 
blossom lime-sulphur sprays. 

Loganberries and blackberries are sprayed in the spring with 
lime s^phur against cane spot, and a derris dust is applied during 
the blossoming period. 

Tree fruits are found to need annual supplies of potash, 
with plenty of cultivations and supplies of nitrogen to promote 
growth. The soft fruits need somewhat liberal supplies of nitro¬ 
gen. Green manuring is being resorted to to supply the land 
with the necessary humus. 

Apples are National Marked and are sold either on the fruit 
market or to private customers direct. Loganberries and black¬ 
berries are usually sold, under contract, to be canned or used for 
fruit syrups. Other soft fruits find a ready sale on the open 
market. 

In the past, as with all young orchards, crops have been 
small. They are, however, increasing year by year, and in the 
course of the next few years, when the younger orchards commence 
bearing in real earnest, it is expected that there will be consider¬ 
able crops to dispose of. The need for cold-storage equipment, 
in order to spread the marketing of the fruit over longer periods 
of the year, will probably arise in the near future. 

The local supply of casual labour for fruit picking is supple¬ 
mented by the provision of a camp of huts for sleeping accommoda¬ 
tion and a large central messing hut; in these a succession of 
harvesting parties of both young men and women, who normally 
work in one or other of the big London shops in which Mr. Lewis 
is interested, are encouraged to spend a portion of their summer 
holidays. The arrangement works excellently, and is deservedly 
popular with the campers. It enables them, practically free of 
cost to, themselves, to spend a thoroughly happy and healthy 
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holiday in the country, and at the same time to perform what ia 
undoubtedly a thoroughly useful piece of work. 

Geisteral Fabminq. 

Speaking of the farm as a whole, the primary requirement 
in the maintenance of fertility lies in the maintenance of the 
organic matter content at a reasonable level, and this necessi¬ 
tates frequent additions of humus. Leckford is characteristic 
of the very extensive chalk belt in the southern half of England ; 
on this fair corn crops were grown over a long period of years as 
a result of sheep folding and the ploughing in of green cropsi 
but a large proportion of the land has steadily declined in fertility 
during the past thirty years and much of it is at present derelict. 
The apparent lack of any reasonably remunerative form of live 
stock husbandry to take the place of the expensive and often 
unremunerative close-folding system of sheep- farming, and 
the undoubted lack of available working capital, are probably 
the principal factors which have brought about this result. For 
this reason a study of the farming developments at Leckford is 
not only of interest in itself, as showing how improvements 
can be rapidly effected, but the conclusions which may be drawn, 
even at this stage, have an additional value on account of their 
possible application over a wide area. 

Much of the land at the outset was in poor condition, particu¬ 
larly the higher land situated at a greater distance from the 
homesteads. 

In framing the farming policy the primary consideration 
has been that each farming enterprise must in itself offer a 
reasonable prospect of an adequate financial return; and unless, 
in due course, it has proved itself capable of this, it has been 
modified or scrapped. A consideration of the possibilities led 
to the following general conclusions :— 

1. That on the free-working land, which was divided into 
large enclosures of convenient shape, arable farming should 
form the primary enterprise, and that here full use should be 
made of power implements in order to reduce the costs of pro¬ 
duction. 

2. That the existing buildings and adjacent land could be 
economically utilized and improved to accommodate two com¬ 
mercial dairy herds which would serve to bring in a regular cash 
income. 

3. That, in order to absorb labour which would othertnse 
be surplus through the adoption of mechanization, a fruit growing 
unit should be established. 

4. That a close-folded sheep flock of sufficient size to main¬ 
tain the fertility of the large arable acreage would prove uneco¬ 
nomic ; and that, therefore, fertility should be built up and 
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maiixtained, firstly, by the ploughing up of the poorest worn-out 
grass and by sowing down modem mixtures of clover and grasses 
to last from three to five years. Secondly, the grass should be 
utilized for grass sheep and to maintain both pig and poultry 
units, and subsequently the remainder of the land should be 
brought in rotation into leys. Thirdly, a certain acreage of both 
roots and broadcast catch crops should be grown in order to 
supplement the sheep keep available from the temporary grass, 
and also to benefit the land. 

5. Finally, that other live stock enterprises should be tried 
out experimentally. 

Live Stock. 

A herd of pedigree Large Black pigs was built up and was 
successful in winning the breed Herd Competition ; but owing to 
the increasingly high cost of feeding-stuffs during the past year 
in relation to the prices obtained for either breeding pigs or bacon, 
it was not considered that the possible return made it financially 
worth while to continue this enterprise. It was also felt that 
continuance of the herd must certainly involve extensive replace¬ 
ment of the plant left by the previous owners of the estate, 
and that the present prospect of profit from pigs would not justify 
such a venture. At the present time there are no pigs on the 
estate. 

A l^ge poultry unit was also developed, but has since been 
discontinued because it failed to yield sufficient returns. 

Two ^iry herds of commercial cows are kept, and each is 
being built up, by home breeding, to a capacity of 40 cows in 
milk. Licences for the production of “ Accredited Milk ’* are 
held for both herds. With the exception of a few Guernseys, 
the majority of the cows are Dairy Shorthorns of a really sound 
dual purpose type, and these are being graded up for entry in 
the Herd Book. Milking is carried out twice daily by hand, 
and the success of the first herd from a yield standpoint may be 
judged by the fact that the average of full-time cows, during the 
last completed year of official milk records, reached the high 
figure of 935 gallons.^ ** Leckford Louise,^* a home-bred Dairy 
Shorthorn Association Glass C heifer, put up in the same year the 
highest record of all the heifers recorded under the Hampshire 
Milk Recording Society. It is obvious from an inspection of the 
herds that considerable care and attention have been given to the 
selection of type, and both the young stock and heifers now coming 
into the herd give promise of becoming really first-rate animals. 
Not a little of the progress may be attributed to the continued use 
of an outstanding buU, “ Anderson Wild Bates,’’ which, even at 
his present age of twelve years, is most impressive. His dam, 
Yeldersley Wild Eyes 2nd,” gave an average of 1,000 gallons 
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for ten calves, and bis grand-dam, Damory Kirklevington 
6th,” gave a 1,300 gallon average with 17 calves. The sire of this 
bull is the well-remembered Royal Show Champion, ** Anderson 
Champion Bates.” 

Another form of cattle enterprise which has been attempted 
on a small scale during the past two years, and which has given 
encouraging results, is the production of prime young beef at 
an age of 18 to 21 months. A pedigree Aberdeen Angus bull 
is kept and is mated with those of the Dairy Shorthorn cows in 
the Leokford herd which are least promising from the point of 
view of breeding dairy heifers. The calves produced in this way 
are removed from their mothers when four days old, are reared 
on the bucket with whole milk (of which they receive about 60 
gallons up till the age of three months), and are then brought on 
to dry feed entirely. They are encouraged to eat, as soon as they 
wiU, a mixture of concentrates consisting of linseed cake 40 per 
cent., crushed oats 30 per cent., middlings 20 per cent., fish meal 
10 per cent., and are given hay as soon as they will pick at it. 
At six months of age the calves are drafted into yards and are 
kept in fresh condition and growing steadily until the final 
fattening period of five to six months, when the quantity of 
concentrated food is increased to a maximum of 6 lb. per day. 
The live weight of the animals when fit for the butcher has 
varied from 8| to 10| cwt., and both the quality and the capacity 
for live-weight gain of these first-cross animals have been of a 
high order. 


Sheep, however, form the principal live stock enterprise, 
and the size of the flocks is being steadily increased by home 
breeding. The policy pursued remains somewhat elastic, but 
two entirely distinct flocks are kept, and may conveniently be 
described briefly under two separate headings. 

At the present time there is a flock of from 600 to 600 Half- 
bred ewes, produced in the usual manner by crossing Border- 
Leicester rams with Cheviot ewes. This flock is being maintained 
and developed by the mating of 160 ewes annually with Border 
Leicester rams. The Half-bred ewes are crossed with either 
Dorset Down or Hampshire Down rams. Great care is taken in 
the selection of a fine-boned type of ram with high quality wool, 
which combines constitution with a compact, highly developed 
body and hind quarters. 

Lambing takes place at the end of March on the large dry 
upland enclosures which have been seeded down to clover and 
grass-seed mixtures. A lambing pen of a simple type is erected 
to deal with difficult cases. Preparation of the ewes is effected 
by the feeding of concentrated food for six weeks before lambing. 
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Crushed oats, with the addition of a complete mineral mixture, 
are used, starting with J lb. and increasing to a maximum 
of 1 lb. per day. The quantity of hay required to supplement 
the winter grazing necessarily varies seasonally, but on an 
average hay will be used for a period of four to five months 
from December to April. The amount of trough food given to 
the ewes is decreased with the flush of grass, and the lambs are 
started feeding in creeps when about a month old. In the event 
of a scarcity of keep in early spring, and if surplus root crops are 
available, the whole flock may be hurdled and folded for a short 
time ; but this is not the normal practice. 

Weaning takes place in July, the ewes being removed to 
poor downland pasture. The white-faced ewe lambs to be 
retained for breeding are drafted to aftermaths and kept in 
fresh growing condition and the remainder of the lambs are 
fattened ofi. The lambs for fattening are thenceforth hurdled 
on arable crops for a period of six to nine months and are drafted 
for killing, as they become fit, between February and May of the 
following year. They then weigh from 50 to 55 lb. dead weight. 
The succession of folding crops starts normally with a broadcast 
mixture of rape and mustard, followed in October and November 
by white turnips. In the case of the turnip crop, cultivations are 
of a cheap order, consisting of horse hoeing and dragging across 
the drills. Finally, swedes and kale, in separate drills, form the 
main winter standby from December onwards. The amount of 
concentrate is kept down to approximately J lb. per day until 
the end of the year, and is raised to 1 lb. or perhaps 1J lb. only 
for the last two months. 

This system of sheep husbandry has many points to commend 
it when it is considered as an integral part of the farming policy ; 
it combines a cheap method of maintaining the breeding flock 
with a high cash return from fat animals ; it ensures freedom 
from lamb parasites as a result of running the lambs on land 
fresh to sheep; and a large area of arable land receives the 
benefit of sheep folding. Finally, advantage is taken of the high 
prolificacy of the Half-bred ewe, an average of 140 lambs to 100 
ewes having been weaned over a period of years. 

As an experiment a certain number of tegs produced by the 
Dorset Down ram on the Half-bred ewe have been kept back 
for breeding purposes. The objectis to try to combine the breeding 
capacity of the female with the quicker-maturing characteristics 
of the male, and on present evidence results are promising. 

A small flock of Dorset Horn sheep was started in 1933. At 
l^esent this consists of 120 ewes, which number it is intended 
should be increased to 200. Culling has been carefully and 
drastically carried out, really jSrst-class rams have been purchased 
and the present type is sin^arly attractive. 
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Lambing takes place in both November and June, and accord¬ 
ing to present experience a yearly output of 160 to 170 lambs 
per 100 ewes seems likely to be obtained as an average. 

The flock is largely kept on arable crops and the programme 
is roughly as follows : the November lambing takes place on 
grass and the ewes and lambs are then brought on to turnips, 
followed by swedes and kale, until March; April and May are 
spent on temporary leys, supplemented by mangolds tluown 
out on the ground, or sometimes on sainfoin; in June the flock 
moves to trefoil which has been broadcast in the previous year’s 
wheat crop ; throughout July and August keep is found on the 
aftermaths, and finally, in September and October, on a succession 
of mustard and rape mixtures. 

The wether and draft ewe lambs are sold fat at an average 
age of 16 weeks, when they will kill out at from 38 to 40 lb. 
weight. Trough feeding both of the ewes and lambs is main¬ 
tained at a high level. 

Thus two contrasting systems of sheep management are in 
operation on the estate. There appears to be scope to continue 
with both flocks, which may be said to represent the intensive 
and extensive systems, and a probability that each will prove 
its value. 


Abable CBOPPUirG, 

Arable crop production, principally in the form of com 
growing, still forms the backbone of the Leckford Estate farming, 
and sales of crops represent by far the greater portion of the 
returns, A measure of the importance of cereal crops can be 
obtained from the fact that, out of a total of 2,700 acres of 
farming land, an average of 600 acres Wheat, 300 acres Barley 
and 160 acres Oats are grown. Other sale crops consist of some 
40 acres of Dutch white clover and 80 acres of red clover 
which are harvested for seed, 20 acres of maincrop potatoes and, 
for the x^ast two years, a mixture of maple peas and oats on 
about 40 acres of land. There is therefore a total of from 1,200 
to 1,300 acres of crops produced for sale. 

No hard-and-fast crop rotation is adhered to, and it is a matter 
of some difficulty to give an accurate idea of the succession of 
crops in a brief summary; variations witlnn wide limits are 
introduced not only to suit soil texture and depth, but also on 
account of the fact that the whole area of land has not yet been 
in hand for a sufficient length of time for a general routine to 
be introduced, 

Soil fertility is maintained partly by asmall acreage of foldM, 
root and fodder catch crops, but principally by the use of leys 
of from two to five years’ duration. The chief components of the 
leys are wild white and broad red olovw, with the addition of 
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perennial ryegrass and cocksfoot. The fields ai‘e closely grazed 
in rotation by sheep. 

Ploughing out of these leys is done in the middle of the 
summer and the ground thoroughly worked and bastard fallowed 
before being brought into corn. Wheat is sown on the better 
land and oats on the thinner soils. Barley is usually taken as 
the second straw crop and is frequently seeded down to trefoil, 
red or Dutch white clover, either for folding or seed production. 
Barley may, however, be followed by roots, or again, the first 
com crop be seeded with a leguminous crop or followed by roots. 
Spring wheat is often brought in after root crops which have 
been sheep folded. "Finally, advantage is taken of the cheapening 
of cultivation costs as a result of mechanization, and a summer 
fallow introduced into the rotation. 

Autumn wheat, then, is the principal crop grown and is 
brought in after either temporary ley, fallow or clover. Three 
varieties are sown, first. Carters’ Quota,” which appears 
to suit the land and combines a heavy yield with a strong straw ; 
second, “ Juliana,” which has been tried successfully in the past 
two years, and is a white wheat of Dutch origin of the Wilhel- 
mina type; and third. Squareheads Master, which until recent 
years was the commonest variety in the district. Two spring 
wheats are used, Little Joss for early sowing and Bed 
Marvel for late use. Normally, Little Joss is not drilled later 
than mid-February, but in 1937, when the heavy rainfall 
seriously delayed spring cultivation, fair crops were grown 
from sowings as late as the iniddle of March. The inclusion of 
one bushel of tick beans with the wheat has been made this year 
and this practice will be developed, for not only is the crop yield 
increased, but there should be some residual benefit from another 
leguminous plant. 

The land is well suited to the production of malting samples of 
barley. The only varieties now grown are Bevan’s “ 1936 
Plumage” and Webb’s “New Cross.” The production of a 
very fine tilth and the length of the growing season appear to 
be the principal factors in controlling quality, so that in normal 
seasons the barley will be drilled in February. However, the 
1937 season appears to have provided the exception to this jule, 
and particularly fine malting samples were thrashed from late- 
sown crops. 

Only one variety of oats is grown, namely, Garten’s “ White 
Marvellous.” This has proved capable of withstanding recent 
winters when sown in the autumn, has been outstanding as a 
heavy yielder and possesses a strong straw that does not cause 
trouble at harvest. The greater part is, however, spring sown, 
being usually drilled during February. 

The mixture of maple peas and oats already referred to has 
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proved to be worth growing in view of the ready sale for a good 
sample of these peas. The only disadvantage hitherto encoun¬ 
tered has been that the two crops are difficult to ripen at the same 
time, and there has been a considerable loss of oats through 
the grain falling out at harvest. 

The saving of Dutch white clover for seed has not only proved 
remunerative but has the advantage that it is ready for cutting 
at a time between hay and com harvest, when otherwise work 
is relatively slack in view of the small acreage of roots grown. 
Eed clover seed is conveniently saved after com harvest is finished. 

Two maincrop potatoes are planted, the acreage being 
divided between King Edward and Majestic. 

In the present year an experimental plot of three acres has 
been sown with linseed with the object of crushing the seed 
for home consumption. Present indications seem favourable for 
a continuation and possible extension of this crop. 

Manxjkino. 

In regard to manuring, the amount of dung produced by 
cattle in the cowsheds and yards is not large, but is sufficient to 
provide a basal dressing to the potato crop with some to spare 
for the mangolds. 

In addition, a single standard mixture of artificials is especially 
made up for the estate and is used practically throughout. 
Every com crop normally receives a dressing of from 3 to 4 cwt. 
per acre, and the application is of course increased for roots. 
The analysis of the mixture shows approximately the following 
contents of the three manurial ingredients :— 

Nitrogen.4 per cent. 

Phosphoric acid . . • , 8 „ 

Potash.6 >» 

Potash in the form of kainit is always used, and the opinion 
is strongly held that this, in spite of its extra cost, gives more 
satisfactory results than any of the purer forms of potash salts. 
A similar opinion is held by many other successful light-land 
farmers. The point (which is being investigated experimentally 
in the area) is a particularly interesting one in view of the fact 
that there is no experimental evidence, so far, to support this 
view. It is, of course, possible that some benefit may result 
from the physical effect of common salt or other components. 

The use of nitrogen in the form of spring top dressings is 
rightly regulated according to th^ winter rainfall, and in this 
respect the data from the meteorological station fulfil a very 
useful purpose. The extent of seasonal variation in recent 
years is surprisingly great, as may be instanced from the low 
winter rainfall {from October to March inclusive) of 9’5 inches 
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in 1933-34 as compared with 26 inches in 1935-36 and 24 inches 
in 1936-37. 

In consideration of these figures the wheat crop in 1934 
received no top dressing, but in each of the two following 
springs a dressing of 2 cwt. per acre was adopted as a standard. 

Undoubtedly much of the winter com throughout the country 
in 1937 showed clear indications of nitrogen deficiency, and it 
is certain that greater year-to-year variations might be made 
with advantage in the amount of nitrogen applied to this and 
other crops. 

MACHrNBRy AND Ijmplbmbnts. 

Some brief account of the machinery and implements used 
on the farms will show the manner in which field work is carried 
out. The power unit consists of six track-laying tractors, one 
rubber-tyred light tractor and 16 working horses. 

The heaviest work, such as ploughing, cultivating, heavy 
harrowing, combine harvesting and power binding, in which 
full use can be made of the power, is carried out by the track 
tractors; their use obviates both the loss of power associated 
with wheel spin and any harmful degree of packing of the soil. 

It is interesting to note, however, that horses are still found 
to be the most economical means of performing such operations 
as broadcasting, harrowing with light seed harrows, swuth 
turning and horse-raking at hay and com harvest, and carting 
during harvest, as well as the considerable amount of carting 
that is inevitable on any mixed farm where much five stock is 
kept. 

Suffok horses are favoured at Leckford and the normal 
practice is to purchase colts as two-year-olds, break in on the 
farm and sell them again when they have reached their highest 
value at six years old. In this manner it is possible to avoid 
the heavy charge for depreciation which otherwise adds a good 
deal to the cost of horse labour. 

In regard to soil cultivation, mould-board ploughs are used 
for autumn work, but one-way disc ploughs of heavy pattern 
are preferred for summer fallows and for the spring ploughing 
that is the first stage in preparing the fine seed bed that is wanted 
for barley and other spring com. 

The ploughs are seldom set to go deeper than five inches, the 
point being to avoid, as far as possible, bringing charlock seed 
to the surfa(^ ; but the importance of stirring the soil deeply is 
fully appreciated, and the ploughs are therefore followed by 
the heaviest type of cultivators, which open up the soil to a 
depth of at least another three inches wherever this is possible, 
without bringing material at a lower depth to the top. 

Hay is made by means of sweeps in the manner which has 
become the almost invariable practice in the district. 
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Two combine harvesters are used for the corn, but in addition 
four binders are kept fully occupied. It has been found that 
binders are still the most economical way of dealing with reason¬ 
ably heavy crops of oats, and they are also required where 
wheat straw is wanted for thatching. Finally, by their use, 
the harvest can be started earlier, and the work spread over a 
longer period. During favourable harvest weather as much as 
possible of the corn is thrashed direct from the stpok, to avoid 
double handling. Two com driers have been installed, one of 
the standard vertical pattern which was in most common use 
a few years ago, and a later one of the horizontal moving-band 
type. In conjunction with these, storage accommodation has 
been fitted up for some 2,000 sacl^s of com, and in this way an 
appreciable quantity of grain can, if the early autumn price is 
unfavourable, be held back and marketed at a later date. 

Weeds akd Pests. 

There are certa^in major problems associated with crop 
production which present difficulties, namely, those of dealing 
with wireworm, charlock and slender foxtail. 

On the light chalk wireworm constitutes the most serious 
objection to the “ alternate ” form of husbandry, i.e., the use 
of the long leys. Despite the fact that these leys are amply fed, 
that the stocking consists of large units of sheep which are kept 
moving, that the development of tufty coarse patches is further 
prevented by topping with the mower and thait, as already indi¬ 
cated, thorough cultivation and breaking up of the turf is effected 
before com drilling, yet there have been areas of corn, in both 
the last seasons, where wireworm damage was severe. This 
would seem to be a problem requiring further research, for the 
treatment at present available on a field scale is virtually con¬ 
fined to consolidation of the land by means of the ring roller 
and the application of a quick-acting nitrogenous fertilizer. 

As already mentioned, the charlock problem has been largely 
obviated by shallow ploughing. When the weed occurs in barley 
it is tackled in the seedling stage, wherever possible, by the use 
of the seed harrows which are used in both directions it necessary. 
Spraying with sulphuric acid has been found to be effective, 
but the cost of this operation is appreciable. 

An interesting and striking example of the success of sulphuric 
acid spraying in early May, 1937, was seen over an area pf 40 
acres which formed part of a 100-acre field of autumn wiieat. 
The wheat plant appeared to be not only backward but unthrifty, 
and the crop was heavily infested both with com marigold and 
black bent grass. The latter was obviously making full use of 
the spring dressing of nitrogen, and looked like crowding out the 
wheat entirely. The alternative of ploughing up the crop wasj 
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considered, but the result of the spraying fully justified the decision 
taken. Not only were both weeds practically wiped out, but 
the com made rapid growth and, throughout the latter part of 
the summer, the treated area could be clearly distinguished, 
even at a considerable distance, by its stronger growth and dark 
colour. In this case the cost of spraying was amply repaid by 
the increased yield of wheat alone, apart from its action in weed 
destruction. 

Slender foxtail, however, has been increasing in recent years 
on most arable farms where the root acreage is being reduced. 
It seems that summer fallowing is the only sure means of keeping 
this weed in check. 


CoNOLtrsiON. 

The outsider who has been privileged to make periodical 
tours of the Leckford Estate cannot but be struck by the extra¬ 
ordinary hi gh level of crop production achieved on a soil type 
which is not ordinarily given credit for much natural fertility. 
Moreover, the yields are increasing and the absence both of crop 
failures and dirty land is becoming more striking year by year. 
This is all the more remarkable in view of the large acreages 
involved, the absence of a large acreage of expensive root crops, 
and, the fact that most of the work has been “ mechanized.” 
Moreover, the appearance of the crops is borne out by the actual 
yields. 

This only confirms the old belief that the basis of successful 
crop husbandry is thorough cultivation and the skilled eye of 
the first-rate farmer. This is the real explanation of the success 
at Leckford. It is impossible, therefore, to pick out specific points 
of practice—soil treatment, manuring, rotations, or others— 
which would in themselves account for results. 

The deterioration of farming land which is often attributed 
to so-called mechanization ” is sometimes real and sometimes 
imaginary. In the former case it sometimes occurs because the 
farmer concerned has a better knowledge of engineering than of 
farming. “Mechanization” in itself should enable improved 
results to be achieved, for it provides a greater opportunity of 
performing each operation at the correct time. But the requisite 
farming knowledge is also necessary if the work is to be 
done better. 

A difficulty of similar nature is found in describing the farm- 
ing system at Leckford as a whole. There are few points of a 
special or novel kind to be brought out. The fundamental 
sanity of the policy, the true appreciation of the situation, and 
the efficient manner in which the work is carried out, are respon¬ 
sible for the present condition of the estate. 
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In conclusion, enough has been written about Leckford to 
indicate that the adoption of alternate husbandry and the long 
ley system, which has been brought so much to the fore in recent 
years through the work of Professor Stapledon, appear to offer a 
satisfactory means of maintaining and increasing fertility not 
only on the Upper Chalk but on the majority of the free-working 
arable land in this country; provided always that the leys are 
adequately stocked and grazed by one or more of the various 
types of five stock which may be best suited to the particular 
conditions. 

Dairy stock, beef cattle and young stock, sheep, pigs and 
poultry may all find an appropriate place, but in every case the 
maintenance of prices at an economic level and over a period of 
years is the primary essential. If this were possible, the produc¬ 
tion of satisfactory com crops and the proper use of artificial 
manures as a supplementary measure in maintaining soil fertility 
would follow as a natural corollary. 


The Castle, 

Winchester. 


L. G. Tnoup. 
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THE ECONOMIC HISTORY OF TWO RURAL 
ESTATES IN CAMBRIDGESHIRE, 1870-1934. 

The general conditions that have affected the land-owning interest 
in this country since the ’seventies of last century are fairly 
weE known, but there have been very few detailed examinations 
of the financial history of rural estates over a long period of 
years. This is aE the more surprising as the economy of the 
landlord-andrtenant system has received considerable attention 
from poEticians and others, more especially since the War. The 
foEowing economic account of two large estates near Cambridge 
should, therefore, have a topical as well as an historical interest. 
No less interesting, perhaps, will be the direct comparison of the 
two properties and of the methods by which they were financed, 
their dependence on outside sources of income, the maintenance 
of the permanent equipment and the relative and changing 
significance of the several sources of income and items of expen¬ 
diture. 

A debt of gratitude is owed by the writer for the facEities 
and guidance provided at the School of Agriculture, Cambridge 
University, during 1934--35; to Mr. J. P. Maxton of Oxford for 
an unpubEshed thesis on landownership in Scotland, and to the 
agents and owners who kindly provided tbe essential information. 

Financial Histoby of Estate I. 

This estate now extends to about 4,200 acres compared with 
3,840 acres in 1874. Complete financial detaEs for Block A 
(1,507 acres) and of Block B (1,055 acres) are avaEable since 
1874, and for Block 0 (of 1,529 acres) since its acquisition in 1903. 

Of the two older portions of the estate, Block A consists of 
four farms and two smaE-holdings. The farms are devoted to 
general fanning on heavy clay land, and range from 250 acres 
to 420 acres. Block B consists of 72 small-holdings, whEe Block 0 
has 76 smaE-holdings. The holdings range in size from 5 acres 
upwards, and but few are equipped with buEdings. 

An interesting feature of this estate is that income from 
property in the centre of London figures largely in the estate 
accounts. In the foEowing notes this income—^which can 
properly be regarded as an entirely different form of investment 
—^has been separated (see Table IV.) in order to isolate the 
factors influencing the rural property. 

dross Income .—The average gross income during the 61 
years 1874 to 1934 was about £5,500 per annum; Diagram I. 
iUustrates the fluctuations which have taken place throughout 
the period, and shows, in a broad way, the trend of the economic 



1884 1694 1904 1914 1924 1934 

r>iAaB4M I.—^Indices of (1) Gross Income (1875-9 average = 100). (2) Estate area (1875-9 average == 100), 

(3) Bent on part of the Estate (1877 100). (4) Expenditure as a percentage of the average gross income 

1875-9. (5) Arrears and cdlowances as a percentage of rent due each year. Estate I. 
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conditions. The decline in gross income after 1886 can be 
attributed largely to a fall in farm rents. The changes in rent 
per acre reflect the two agricultural depressions, in the early 
’eighties and the ’nineties, respectively, of last century; they 
show the gradual recovery of rents up to the end of the Great 
War; the upward movement just after the War ; and the effect 
of the post-War depression. 

One of the causes of the rather marked decline in 1911 was 
that a farm of 421 acres, which had been in hand for over twenty 
years, was then let at the comparatively low figure of Ss. 6d. per 
acre. In 1916 there was a considerable drop in the rental of the 
higher-priced land on Block B, due to the sale of a large number 
of homesteads and cottages, the land being afterwards let 
without buildings. Contributory causes of the recent depression 
have been the incidence of eel-worm on the market garden 
lands of this estate, the recurrent droughts and the growing 
competition of new market-garden areas. 

Apart from the decline in rents that marks the periods of 
depression, there was an increase in arrears and allowances. 
The exceptionally large amount of arrears during the period 
1879-1881 probably resulted from a failure to adjust rents to a 
level appropriate to the changed conditions. The effect of the 
post-War depression is also well illustrated, and it is significant 
that allowances figure in the accounts much niore largely than 
arrears. The giving of abatements has been a matter ot policy ; 
abatements can be withdrawn more readily than rents can be 
raised, the landlord’s power to raise rents having been restrictedl 
by recent le^slation. 

Sources other than rents produced a steady, if relatively 
small, revenue over the period (Diagram II.). In the early years 
of this account there was a fairly large income in the form of 
quit rents to the owner, who was lord of two manors until one 
was sold in 1903. The income from woodlands was largest in 
the ’seventies and again in the War period. Extensive fellings 
were carried out in 1875 and. 1876 to provide cash to pay off 
some mortgages, and probably also to finance necessary drainage 
operations. There has never been any wholesale devastation 
of the timber resources, and replanting has been done at inter¬ 
vals. Eeplanting has been especially vigorous in recent years, 
when advantage has been taken of grants available from the 
Forestry Commission. The difference between the direct income 
and expenditure on woodlands, over the whole period, has 
averaged about £130 per annum, but, obviously, several factors 
have to be reckoned with before this figure can be regarded as 
profit. 

Althou^ the royalties from sand and gravel have declined, 
these have provided a fairly constant proportion of the total 
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income. Eevenue arising from otker sundry items also re^preaents 
a fairly level proportion of total income because, sinee about 
1900, udien the other sources had declined, most of the footing 
has been let., 
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Income and expenditure on land in hand has figured from 
time to time in the accounts of this estate. In the nine years 
foUo^dng 1879 a total net loss of over £1,150 was recorded under 
this heading. During the present century there has been, with 
the exception of one large farm, no land in hand until quite 
recently. In 1934 there were about 100 acres of land in hand. 

Taking the gross income over the 61 years, as summarized 
in Table I., it is found that the total amounted to £339,133, of 
which agricultural rents represented 83 per cent. 

TABLE I. 


Total Regular Qrosa Income in Five-year Feriods. 


Period. 

Agric. 

Bents. 

Wood¬ 

lands. 

Royal¬ 

ties. 

Game 

Shooting. 

Manors, 
Park (let), 
Land in 
hand. 

Inci¬ 

dentals. 

Total. 


£ 

£ 

£ 

£ 

£ 

£ 

£ 

1874 . 

6,714 

247 

60 

24 

67 

27 

7,119 

1875-79 . 

31,859 


724 

789 

2,409 

366 


1880-84 . 

26,306 

1,234 

3,049 

38 

695 


31,446 

1886-89 . 

23,720 

1,714 

1,416 

19 

336 

641 

27,846 

1890-94 . 

21,067 

2,321 

1,690 

11 

72 


26,691 

1895-99 . 

19,252 

1,408 

1,644 


232 

312 

22,748 

1900-04 . 

20,727 

1,926 

1,307 

— 

276 


24,396 

1905-09 . 

22,256 

1,380 

728 

336 

926 

354 


1910-14 . 

23,863 

1,114 

588 

1,748 

386 

297 

27,996 

1915-19 . 

21,252 

6,677 

366 

1,786 


59 


1920-24 . 

23,138 

874 

673 


646 

176 

26,935 

1925-29 . 

23,024 

864 

222 

1.947 


477 


1930-34 . 

18,808 

775 

98 


559 

233 

22,213 

Total . 

281,986 

23,469 

12,354 

9,966 

7,704 

3,654 

339,135 

% 

83*2 

6-9 

3-6 

2-9 

2-3 

M 



Gross Expenditure ,—^The relation which the main items of 
expenditure bear to the total current income is shown in 
Diagram III. There is a roughly symmetrical curve with the 
smallest expenditure occuring during the 35 years before the 
Great War; from 1880 to 1918 the expenditure was generally 
about 50 per cent, of the income* 

In each of the years 1877,1919, 1920 and 1933 expenditure 
exceeded income. In the first three of these years the abnormal 
expenditure was due to a ^eat extension of repairs and improve¬ 
ments ; in 1933 to exceptionally large sundry items, including 
woodlands and game. The downward trend of expen^ture in 
the early part of the period appears to have been due to declining 
outlays on repairs and improvements. The rise in the post'-War 
years arose partly from the greater cost of improvements and 
repairs and partly from the increase of public burdens. The net 
income of the owner was considerably reduced in all the post*War 























1884 . 1894 1904 1914 1924 

Diaob^am III. —^Expenditure and Net Income 1874-.1934, Estate I. 
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PERCENTAGE OF GROSS INCOME 



years because, with a declining annual gross income in the more 
recent years, the ordinary expenditure has tended to increase 
relatively as well as absolutely (see Diagram L). 

The most notable point in connection with public burdens is 
the changing amount paid as property tax, after repayments 
have been deducted. Poor rates and other local taxes represent 
a small but steady percentage over the whole period. Some of 
the smaller rates, such as Church and Highway rates, were 
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merged, by various Local Government Acts, before the end of 
the nineteenth century. More recently others were merged in the 
Urban District Council Rate. These rates were levi^ on the 
shootings, woodlands, certain of the cottage property, etc. The 
amount of land tax showed a slight decline over the 60 years 
of the survey. The decline was not due to redemption, but 
followed the reduction in rental values and in the area of the 
estate. 

Tithe, included here among the public burdens, is a small 
charge averaging just over £100 per annum. Only 680 acres 
out of a total of 4,200 were subject to tithe during the period 
of the survey. Over the whole 61 years the burdens totalled 
£40,880, of which Property Tax represented 43*6 and tithe 16*2 
per cent. The remaining rates and taxes were (m percentages) 
as follows :—^Land Tax, 20*3 ; Poor Rates, 14*5 ; Water Rate, 1*3 ; 
Urban District Council Rate, 1-3 ; Special Sanitary Rate, 2-1; 
and the remaining (Church, Highway and Lighting) together 0*7 
per cent. 

TABLE II. 


Aver(zge Annual Expenditure on Bepmra and ImprovemerOa in Five-year 
Periods {indtiding some Esependiture on Private House and Gfrounds). 


Period. 

Bepairs. 

Extra 

BuildingsL 

Draizdng. 

Beads. 

Pencing. 

Total 

Per cent 
of Bega-. 
lar In* 
oome. 



£ 

£ 

£ 

£ 

£ 

£ 

% 

1874 . 


697 

— 

12 

38 


647 

9*2 

1876-79 


2,856 

— 

1,179 

108 

62 

4,026 

62-6 

1880-84 


681 

164 

204 

39 

66 

1,043 

16-6 

1885^89 


344 

_ 

226 

36 

36 

641 

11*4 

1890-94 


605 

— 

67 

44 

36 

761 

14*7 

1896-99 


609 

— 

30 

24 

34 

697 

13*2 

1900-04 


762 

286 

140 

67 

129 

1,363 

28*0 

1905-09 


797 

180 

64 

91 

76 

1,208 

23*3 

1910-14 


1,001 

316 

128 

98 

72 

1,616 

29*0 

1916-19 


612 

603 

163 

66 

132 

1,666 

26*6 

1920-24 


1,469 

281 

162 

48 

197 

2,137 

39*7 

1926-29 


1,138 

632 

177 

79 

170 


38*9 

1930-34 


671 

214 

72 

36 

66 


23*7 

Per cent. . 

61-0 

14-0 

15-2 

4-0 

6-8 

100*0 

27*2 


Table II. shows that the amount spent on improvements 
and repairs up to 1880 absorbed nearly 60 per cent, of the total 
income, whereas in the period 1880-1919 it averaged about 
20 per cent. It is worth noting that in the years 1877,1919 and 
1920 as much as 99 per cent., 80 per cent, and 65 per cent, 
respectively of the current income was absorbed by repairs and 
improvements. In the post-War period, 1920 to 1929, the 
relative expenditure under these heads increased to nearly 40 
per cent, of the total current income. The years of economic 
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depression are marked by a reduction both in the absolute and 
the relative expenditure on repairs and improvements. 

Some of the repair items appear to refer to the private 
residence and grounds of the owner. Large items of this personal 
expenditure have usually been noted in the summary of accounts, 
and these, where known, have been placed in a supplementary 
account. In addition to this class of repair, normal to all types 
of estate, an attempt was made in the three years 1920-22 to 
carry out some reclamation work which has not been related 
to the current income in this analysis (Table II.). 

In no year, previous to 1915, did insurance absorb more 
than 2 per cent, of the total income. The reason for the post¬ 
war increase is explained by the greater replacement value of 
the buildings. 

The cost of management has been fairly constant throughout 
the 60 years. Up till 1919 the salary of the agent averaged about 
6 per cent, of the total income, while audit expenses were usually 
less than 1 per cent. With a declining total income the expenses 
of management assumed slightly greater relative proportions. 

TABLE m. 


Total Begtdar Gross Expenditure in Five-year Periods^ 


Period. 

PubUc 
Burdens 
and Tithe. 

Imprvs. 

and 

Eepairs. 

Insurance 

Manag. 

Expenses 

Sundries. 

XotaL 


£ 

£ 

£ 

£ 

£ 

£ 

1874 

321 

647 

97 

366 

706 

2,136 

1876-79 . . 

2,618 

21,026 

376 

3,174 

9,316 

36,408 

1880-84 . 

3,013 

6,216 

383 

3,673 

2,879 

15,063 

1886-89 . 

2,676 

3,209 

393 

1,789 

6,004 

13,071 

1890-94 . . 

2,396 

3,767 

376 

1,938 

3,449 

11,914 

1896-99 . . 

2,233 

2,984 

293 

2,268 

3,224 

11,002 

1900-04 . . 

2,629 

6,814 

342 

2,117 

2,793 

14,695 

1906-09 . . 

2,734 

6,038 

426 

2,336 

2,808 

14,341 

1910-14 . . 

3,709 

8,077 

339 

2,158 

2,490 

16,773 

1916-19 . . 

6,418 

7,833 

873 

2,074 

1,990 

18,188 

1920-24 . 

6,201 

10,686 

1,093 

2,626 

3,961 i 

23,465 

1926-29 . . 

4,099 

10,479 

920 

2,661 

2,770 1 

20,829 

1930-34 . . 

4,036 

6,244 

948 

2,627 

4;891 1 

17,645 

Total 

40,880 

92,007 

6,866 

29,407 

46,280 

216,430 

Per cent. 

19-1 

42-6 

3-2 

lS-6 

21-6 

100-0 


Dkeot outlay on woodlands, game and incidentals ** are 
grouped together as ‘‘ sundry expenses.'^ Expenditure on 
woodlands, on the average, slightly exceeded £200 a year. Expen¬ 
diture on game was relatively stable at about £250 a year up 
till 1909, after which date it suddenly dropped to ap insignificant 
amount. Since 1909 the sporting rights have mosliy been let-r 
the difference between direct income and expenditure averaging 
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about £300 a year. The expenditure on “ incidentals includes, 
amongst many other items, legal costs of conveyance, etc. 

A summary of the main items of expenditure over the 61 
years from 1874 to 1934 is given in Table III., which should be 
compared with Table I. Total expenditure amounted to 
approximately £215,000, and absorbed about 64 per cent, of 
the total income. 

Supplementary Receipts, —^In addition to the regular receipts, 
the estate accounts include entries (see Table IV.) which are 
often self-balancing, in that they appear both on the debit and 
credit sides. This estate was financed by substantial mortgages 
in the early part of the period under review, and the figures 
here considered as ‘‘ supplementary ’’ indicate, to a certain 
extent, the manner in which these were paid off. In the early 
years of the twentieth century a high price was obtained for an 
outlying part of the estate sold for building development, and 
this sale financed the purchasei of Block C in 1903. The town 
property of the owner has also been drawn on, from time to 
time, for capital sums. 

' TABLE IV. 


Total SuppUmentary Receipts at Estate Office^ 1874-1934. 


Period. 

1874 

1876-84 

1885-94 

1895-04 

1905-14 

1915-24 

1025-34 

Total. 

Qa^ from Banlr 1 
Cash from Owner / 

£ : 
1,375 

£ 

28,263 

£ 

1,897 ; 

£ 

166 

£ 

2,615 

£ 

29,879 

£ 

25,527 

£ 

89,722 

Loans A Repay- 









ment of Loans . 

— 

— 

5,500 

1,500 

800 

12,876 

... 


Interest 

Sale of Land or 



439 



11,111 

15,849 

27,399 

Property , 
London Property, 



663 

2,267 


167,033 

82 

170.045 

(chiefly rents) . 

2,833 

42,742 

53,850 

59,695 

63,300 

44.695 


279,901 

Miscellaneous 


— 

1,284 

399 

217 


39,865 

48,475 

Valuations . 


— 

— 

363 

3,525 

— 

— 

3,888 

TOTiul . 

4,208 


63,633 

64,390 

70,457 

272,304 

94,109 

640,106 


Supplementary Expenditure,~ViideT this heading are included 
(1) private and personal transfers, and (2) capital or self-balancing 
outgoings. If the owner had been wholly dependent on the 
income from the rural estate the iteins'under (1) would have been 
paid out of the balance between current estate income and 
expenditure. But in point of fact this balance was considerably 
less than the amounts involved, so that other income (see Table 
IV.) was here absorbed. 

Of the sums involved (see Table V.), just over £200,000 
went direct to the owner or members of the family. This repre¬ 
sented a surplus of over £3,000 per aimum. In addition, over 
£40,000 went to the maintenance of, and payment of rates, etc., 
upon, the owner’s residence, grounds, shooting lodge, etc. 
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About another £3,000 went to the payment of legacies and other 
private expenses. 

TABLE V. 

Total Supplementary Expenditure at Estate Office^ 1874-1934. 


Period. 

1874 

1875-84 

1885-94 

1895-04 

1905-14 

1916-24 

1926-34 

Total. 


£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Interest . 

1,928 

29,313 

39,959 

34,14S 

31,945 

12,880 

— 

160.173 

Direct Payments to 
Owner & Relatives 

2,868 

32,195 

27,017 

35,896 

43.819 


17,663 


Repayment of Mort¬ 
gage and loans, etc. 

__ 

313 

2,153 


88,031 

575 


Mansion, Shooting, 
etc. 

144 

4,495 

2,112 

1,637 


6,949 

22,234 

40,596 

Subscriptions and 
Donations . 

126 

2,064 

1,274 

1,432 


1,147 

2,514 

9,501 

Invested or Lent . 

— 


1,150 



98,393 

36,574 

135,317 

Valuations 

— 


104 



— 

1,107 

1,211 

Property Purchased 
and expenses 

70 

— 

767 

31,053 

1,960 

4,964 


41,304 






— 

— 

34,565 

34,665 


2,632 

25,950 


3,986 


— 

49,206 


— 


— 


5,346 

204 

5,550 


29 

815 1 

1,505 

2,520 

3,253 

10,572 

3,389 

22,033 


— 

— 


— 

4,887 

2,258 

7,145 

Total . 




112,725 

94,956 

279,903 

222,683 

803,676 


* * Annual Outgoings ** consist of jointures, interest on loans, and a few legal expenses. 


By the sale of property (again largely town property) at 
various times, the mortgages and loans were gradually paid off. 
After 1919 no interest payments appear in the accounts. 

An idea of the magnitude of the outgoings can be obtained 
from the fact that between 1874 and 1919, £150,000 had been 
spent on interest alone. Mortgages and loans paid back by this 
time almost reached £100,000, and purchases of property £36,000 
(including £30,069 for Block C purchased in 1903). The purchase 
price obtained for Block C represented about 28 years purchase 
of the gross rental. The expenses of sales and purchases were 
just over £3,000. New investments reached £100,000, while the 
payment of Death Duties involved a single transaction of over 
£30,000. 

In this medley of figures it is perhaps difficult to separate 
capital from current transactions, but the results of the 61 years 
may be summarized by stating that the receipts and payments 
side of the estate accounts each totalled about £1,000,000. On 
the receipts side, about £340,000 was gross income from the 
rural property and the remainder of the type described above 
as “ supplementary.” Of the expenditure, £216,000 went on 
the rural estate,, and the remainder appears under “ supple¬ 
mentary ” headings. 

Estate II. 

Financial data are available for this estate since 1870. As 
with Estate I., the owner was dependent on other sources for a 
considerable part of his private income. 
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Perhaps the most outstanding change of the whole period 
on Estate II. is the decline which has occurred in its area, from 
13,700 acres in the ’eighties to 6,800 acres in 1934. Conditions 
on the three blocks of the estate vary widely, both in regard to 
the type of soil and the size of farms. 

Gross Income .—^The “ regular ” income (see Diagram IV.) 
has shown a very steady decline during the period under review. 
The increases in the years 1896 and 1929 are exceptional and, 
in a way, artificial, being due to a change in the system of 
accounting in these years. 

From the evidence available it may be said that the decline 
in the estate income arose from (1) a decline in rental values 
and (2) the sale of property. Diagram IV. certainly suggests 
that the disposal of property was the chief cause in recent years, 
while the decline in farm rents was the dominant factor during 
the nineteenth century. Diagram V. reveals the increased 
importance since 1922 of miscellaneous, or sundry ” items. 

The income from rents, other than farm rents, includes, for 
most years, various house and cottage, public-house, mill, garden 
and allotment rents. Some idea of the trend of rent per acre is 
obtained from Diagram IV., which refers to certain farms whose 
area did not materially change. The diagram shows also the 
amount of arrears and allowances in relation to the rent due. 
It is clear how seriously the income of the estate suffered from 
the beginning of the depression in 1879 and right down to the 
middle of the first decade of the present century. In the six 
years 1920-25 there were no arrears, the period resembling that 
from 1870 to 1878, when, also, arrears and allowances were 
negligible. Allowances have figured much more prominently in 
recent years, and in lOSl-^SS they were on a par with those 
granted in the depression years 1879, 1880, 1893 and 1894. 
This experience was shared with Estate I. 

Another useful indicator of the changing fortunes of the 
estate owner is the amount of land in hand from time to tune. 
Over the whole period, land in hand yielded a net balance of 
about £800, As shown by the Income Tax repayments received, 
heavy losses on farms were sustained in the post-War years, but 
the financial details do not appear in the office records. 

Woodlands have been one of the more important sources of 
miscellaneous ” income on this estate (Diagram V.). In 1934 
there were about 320 acres of woodlands. Over the 64 years the 
balance of income over expenditure directly attributed to 
woodlands was, on the average, about £287 per annum. 

The sporting rights were a valuable source of income, but 
because it was customary to include sporting rights in some of 
the farm rents, it is impossible to measure the exact totals. 
Since the War the shooting has been developed considerably, 
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and although costs have risen, the difference between direct 
payments and receipts has in recent years averaged over £350 
per annum. 

A feature of this estate has been the considerable income 
derived from brickworks and a gravel pit. 

The miscellaneous receipts came from garden produce, tolls 
from stall-letting at a produce market, tithe and quit rents. 
Tithe income represented from one-eighth to one-fifth of the 
tithe payments. The quit rents were enfranchized between 
1892 and 1894. 

Table VI. summarizes the items of “ regular ’’ income over 
the period since 1870, the percentage composition of the grand 
total being :—^Rentals, 87*7 per cent., woods, 3*5 per cent.; 
game, 4-8 per cent.; gravel and bricks, 1-9 per cent.; tithe, 
1-2 per cent.; quit rents, 0-2 per cent.; and miscellaneous, 0*6 
per cent. 

TABLE VI. 


Average Anmal Grose Income by Five-year Periods, 


Period. 


Wood¬ 

lands. 

Shoot¬ 
ing and 
Game. 

Gravel 

and 

Brick¬ 

works. 

Tithe. 

Quit 

B^ts. 

Miscell. 

Total. 


£ 

£ 

£ 

£ 

£ > 

£ 

£ 

£ 

1870-74 . 

16,482 

927 

.... 

11 

214 

64 


17,698 

1876-79 . 

17,169 

849 


71 

202 

11 

11 

18,313 

1880-84 . 

15,957 

652 

— 

89 

182 

2 

2 

16,884 

1885-89 . 

13,084 

364 


145 

156 

— 

— 

13,749 

1890-04 . 

13,221 

366 


180 

136 

241 

35 

14,179 

1896-99* 

12,048 

252 

987 

207 

126 


96 

13,666 

1900-04 . 

11,844 

555 

424 

89 

133 


51 

12,596 

1905-09 . 

10,596 

266 

169 

101 

129 

— 

191 

11,452 

1910-14 . 

11,037 

228 

179 

72 

133 


25 

11,674 

1915-19 . 

10,594 

693 

308 

32 

158 

— 

50 

11,835 

1920-24 . 

8,251 

226 

767 

283 

214 


401 

10,142 

1925-29 . 

7,097 

541 

1,511 

1,025 

174 


71 

10,419 

1930-34 . 

6,137 

196 

4,088 


159 

5 j 

82 

11,728 

Grand Total for 









64 years 

753,036 

30,319 

40.973 

16,619 

10,456 

1,612 

4,936 

857,961 

Percent. . 


8*5 

■■ 

1-9 

1*2 

0-2 

Q-6 

100-0 


*Foiir years only ; 1895 missing. 


Expmdilme .—^The trend of “ regular ” expenditure, illus¬ 
trated in Diagram VI. is in marked contrast to that of regular 
incoihe (Diagram V.). In this connection it is important to 
remember that the annual expenditure is related to ^ income 
which has been declining. Thus, in 1870 regular exj>enditure 
absorbed less than 25 per cent, of the regular income, while in 
most of the post-War years it exceeded 70 per cent, of a greatly 
decreased income. In 1921, 1923, 1927 and 1930 expenditure 
actually exceeded current income. Over the whole period 
regular expenditure absorbed about 49 per cent, of regulw income. 

It is at once apparent that maintenance, improvements and 



















X>xAaRA.M VX.—^Slxpenditure and xiat inoome Ss^ata IX. 
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Among the items here considered as public burdens are 
property tax, land tax, rates and other fixed charges. Tithe is 
also included in this class. The proportion which these charges 
bear to the total income (see Table VIII.) is, in view of the 
changing area of the estate, more important than the absolute 
sums. 

As has already been mentioned, the system of accountancy 
on the estate was altered hi 1895 from a “ credit to a “ cash ” 
basis, and this fact is at least partly responsible for the propor¬ 
tionate drop in public burdens in 1896. By 1922 these burdens, 
which were very heavy in the War and post-War years, were 
back at the old level of under 20 per cent.; the reduction arose 
partly from repayments of income tax on account of maintenance 
charges and the farming losses already noted, and partly because 
uf an increase in income due to the inclusion of rents for shooting 
previously kept in hand by the owner. After a low period 
between 1929 and 1931, the relative weight of burdens again 
increased. 

Tithe is the largest of the items enumerated under burdens. 
Starting in 1870 at just over 8 per cent, of the total income, 
tithe paid by the estate showed the expected correlation with 
corn prices. During the War years and up to 1925 it averaged 
about 11 to 12 per cent., but since 1926 the effect of redemption, 
and possibly of the Act of 1925, becomes apparent, and the 
figure has usually been less than 8 per cent. 

The course of the property tax over the period is of interest 
in showing the increasing weight with which this burden pressed 
on the owner of the estate. In the 1870’s it equalled less than 
2 per cent, of the total income, and, indeed, in some of these 
early years it was under 1 per cent. Up till 1900 it approximated 
2 per cent., but for the first 14 years of the present century it 
varied between and 6J per cent. In 1913 repayment claims 
began to appear in the accounts, but despite this the burden of 
property tax rose sharply, and in the six years, 1916-21, it 
represented from 10| to 16 per cent, of the total income. 

Land tax is a burden which shows remarkable constancy 
over the period. Except for more recent years it nonnaUy 
varied between 2 and 3 per cent, of the total income and, so far 
as is known, redemption has not been undertaken. The other 
burdens include rates and some small permanent payments. 
Up till the end of the last century these formed a constant, though 
small, proportion of the total income, and in most cases did not 
exceed 2 or 3 per cent. In the present century the incidence of 
these burdens has somewhat increased. 

Under ‘‘ improvements and repairs ” are included materials 
and new buildings and drainage,, as well ^ the wages paid to 
the estate staff employed on such work^ Appreciable amounts 
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of this expenditure appear to be cbargeable to a private residence. 
Three levels of increasing expenditure are apparent in Diagram 
VI. From 1870 to 1894 the expenditure represented about 11 
per cent, of the total regular income ; from 1896 to 1920 it was 
about 20 per cent.; in the third period from 1921 to 1934 the 
comparable figure was about 37 per cent. One reason for the 
post-War increase was that the arrears of maintenance which 
accumulated during the War had to be made good. The figures 
in Table VII. show that, in spite of a declining income, the 
absolute amount spent on the various classes of improvements 
and repairs shows a tendency to increase. Naturally enough, 
some of the increased post-War expenditure would be due to 
enhanced unit costs, but there is evidence that there was an 
increasing volume of repairs and improvements undertaken. 
In this connection special reference may be made to the years 
1929 and 1930, when 42 and 56 per cent, respectively of the 
current income was spent on repairs and improvements. The 
reason for this large outlay is given in a short note by the agent : 

“ Several farms and all farm houses which had been in hand or 
unlefc were re-let in 1928/9 and 1930. Expensive alterations and 
renovations were undertaken for new tenants. Houses were enlarged 
and modernized; new bathrooms were installed; new cottages 
erected. Changed methods of farming were apparent at this period ; 
much arable land laid down to grass required new or improved fencing 
on an extensive scale; also, improved water supplies to farms and 
new grasslands were required. Farm buildings had to be modided to 
meet these changed methods ctnd, in particular, increased accommoda¬ 
tion was required for cows, which in turn meant providing properly 
equipped dairies. Thus, on one farm, for example, a new cowshed 
to accommodate 82 cows was erected (1929), in addition to altering 
some of the existing buildings for more cows. Similar alterations (on 
a smaller scale) were carried out on other farms. Large Dutch barns 
were also erected at some farms for new tenants.” 

Expenditure on repairs and improvements were shown in 
greater detail ^ter 1895 (see Table VII,), but the figures require 
some explanation. The section “ drainage and improvements 
contains only small amounts for drainage. ‘‘General estate 
repairs ” include those items which could not be charged against 
any particular holding. 

In addition to the expenditure shown in Table VII., a further 
£6,700 was paid out, chiefly for work done and taxes paid by 
tenants (Table IX.). On the other hand, the estate from time 
to time received sums for work done, amounting in all to £4,400. 
As indicated in Table VTII., insurance premiums have always 
been for small amounts. 

In recent years some of the work formerly performed by the 
estate foreman or clerk of works has been carried out by the 
management staff, so that the management expenses now include 
a proportion of expenditure formerly charged to repairs, etc. 
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TABLE VII. 


Summary, hy Five-year Periods, of Total Expenditure on Improvements 

and Repairs, 


Period. 

Repairs, 

Materials 

and 

Repair 

Staff. 

New 

Bldgs. 

Drain¬ 
age and 
Imprvs. 

Reprs. 
to cot¬ 
tages. 

Gen. 

Estate 

Reprs. 

Total. 

As per 
cent, of 
total 
Income. 


£ 

£ 

£ 

£ 

£ 

£ 

% 

1870-74 . 

5,606 

679 

— 

— 

— 

6,285 

7*1 

1875>79 . 

7,362 


— 

—— 

— 

7,452 

8*2 

1880-84 . 

10,182 

— 

554 

— 

— 

10,736 

12-7 

1885-89 . 

10,335 


323 



10,658 

12‘0 

1890-94 . 

9,100 

— 

211 

— 

— 

9,311 

131 

1896-99* . 

4,732 

1,644 

1,723 

514 

1,031 

9,644 

17-6 

1900-04 . 

5,161 

1,814 

2,225 

985 

2,267 

12,452 

19*9 

1905-09 . 

7,638 

2,666 

2,436 

604 

2,021 

15,365 

26-6 

1910-14 . 

7,041 

1,578 

1,003 

1,233 

2,056 

12,911 

221 

1915-19 . 

4,620 

267 

376 

724 

625 

6,611 

11*2 

1920-24 . 

17,651 


1,086 

864 

1,196 


41-0 

1925-29 . 

11,817 

7,186 

303 

790 

608 


39*7 

1930-34 . 

12,211 

3,023 

— 

— 

2 

16,236 

26*0 

Total , . 

113,456 

18,947 

10,239 

5,714 

9,806 

158,162 

18-4 

Percent, of Total. 

71-8* 

12-0 

6-4 

8-6 

6-2 


T- 


♦Four years only ; 1895 missing. 


Since the recent formation of the estate into a Company, directors’ 
fees are included under management; also auditors’ fees, etc. 
Up till 1894 the total “ expenses of management ” absorbed less 
than 3 per cent, of the current income, and the average annual 
amount spent during these first 25 years was under £500. In 
the post-War years, with the exception of 1927, the comparable 
figure was about 6 or 7 per cent. 

Miscellaneous expenses ” include such items as direct 
outlay on woodlands, game, quit rents, gravel-pits, brickworks, 
and some general estate labour. After 1894 the “ sundry ” 
expenditure increased considerably, probably because it included 
various details formerly entered under a different heading. 
The increase of recent years has been largely due to extension 
of the gravel works, development of the shooting, and the planting 
up of new woodlands. 

The foregoing discussion on the various items of “ regular ” 
expenditure is summarized in Table VIII.- The total expenditure 
over the 64 years represents about 49 per cent, of the “ regular ” 
income. 

Supplementary Receipts, —On this estate the sums shown under 
“ supplementary receipts ” have been very considerable, and the 
largest item is for advances (over £61,000) mitde by the owner 
to the estate account. This was to a large extent part of the 
sums received from sales of estate property, although a propor¬ 
tion of it wats a loan. It has already been mentioned that the 
receipts from sales of property have not figured in the accounts, 
except occasionally as deposits on purchase money. It is 
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TABLE VUI. 

Average Awmal Expenditure by Five-year FeriodSf 1870-1934. 


Period. 

Public 

Burdeus. 

Bepairs 
and Im- 
provemeuts. 

IU8UI- 

ance. 

MisceU. 

Manage¬ 

ment. 

Total, 

1870-74 . 
1876-79 . 
1880-84 . 
1886-89 . 
1890-94 . 
1896-99* . 
1900-04 . 
1906-09 . 
1910-14 . 
1915-19 . 

. 1920-24 , 
1925-29 . 
1930-34 . 

2^796 

2,688 

2,970 

2,746 

2,334 

2,232 

2,663 

2,408 

2,663 

3,683 

2,408 

1,314 

1,442 

£ 

1,267 

1.490 
2,147 
2,131 
1,862 
2,411 

2.490 
3,073 
2,582 
1,322 
4,169 
4,141 
3,047 

£ 

16 
18 
27 
26 
79 
161 
134 
121 
142 
169 
243 
204 
242 I 

£ 

457 

483 

386 

282 

320 

906 

406 

399 

366 

337 

1,244 

2,441 

4,436 

£ 

629 

634 

392 

386 

438 

457 
455 
470 
474 

458 
660 
701 
951 

1 

5^064 

6,213 

5,921 

6,569 

5,033 

6,167 

6,048 

6,471 

6,117 

5,959 

8,704 

8,801 

10,118 

Total . 

168,601 

168,161 

7,698 

61,349 

33,996 

419,706 

Per cent, of regu¬ 
lar Income 

18*5 

18>4 

0*9 

7-1 

4-0 

48-9 

Per cent, of regu¬ 
lar Expenditure 

37-8 

37-7 

1*8 

14-6 

8-1 

lOO-O 


♦Four years only ; 1896 missing. 


TABLE IX. 

Supplementary Receipts : Usually Irregular^ Self-cancelling ^ Private or 

Capital. 


Type of Beceipt. 


Total 1870-1934. 


From owner and from some sales of property . C 1,628 
*Net Income from farms in hand (certain years only) 7,800 

Loans from agricultural credit companies . , 1,770 

Capital and interest.8,180 

Bepayments for work done for tenants . . 4,408 

Fire insurance claims.2,609 

fUepayments of rates, taxes, insurance, etc. . 3,667 

Farm valuations. 10 729 

Miscellaneous.2)267 

Totai. . . . . , . 97^97$ 


*It is not possible to classify these suzxus into their appropriate categories, 
otherwise they would be deducted from the specido burdens. A 
sin^r difficulty occurs in Table X., page 161, where certain aUowances 
for work done and taxes paid are not diatimgriijiiathablft. 
item is not complete, as the post-War losses were not recorded in 
the estate office. 
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possible, however, to get some idea of the extent of these sales 
from notes in the estate rental since 1896. Up to March, 1920— 
when the purchase price was noted—6,644 acres had realized 
£157,000, which represented 28*3 years purchase of the gross 
rentak. Actually the total area of land sold between 1896 and 
1934 was about 9,000 acres, which represented a total rental 
value of over £8,000 at the time of sale. 

TABLE X. 

Total Supplementary Expenditure : Ustially Irregular, Self-cancelling, 
Private <yr Capital, 


Description of Expenditure. 


Total 1870-1934. 


£ 

Gross private drawings in cash, including repayment 


of loans to estate office .... 455,046 

House, garden and stables . . . . 23,820 

Pensions, subscriptions and donations . . 4,097 

Interest, bank charges.9,065 

Capital advances.10,267 

Farm valuations.8,517 

Sale price of land (passed on to solicitors) . . 8,538 

♦Allowances.6,700 

Miscellaneous.2,120 


Total. 528,170 


♦These allowances, shown in the expenditure side of the accounts, appear 
mostly for taxes or work done by tenants and are not remissions of 
rent. If separable, the work done would be treated as expenses or 
maintenance. 


Supplementary Expenditure ,—^By far the largest item of 
“ supplementary expenditure ” is the private drawings of the 
owner, to which expenditure on house, gardens and stables 
might be added, since these were incurred largely in improving 
the amenity of the residence. The net remittances by the 
estate to the owner have latterly declined to less than half 
their level in 1870. This is due to a combination of causes of 
which the most important are :—(1) Since the eighteen ’nineties 
the estate has declined in area ; (2) the gross rents of the farms 
have declined ; (3) the expenditure on public burdens and 
repairs and improvements has tended, on the whole, to increase 
absolutely as well as relatively. It must be remembered, 
however, that capital sums realized from the sale of property 
did not always appear in the accounts, and that presumably 
the proceeds have been invested privately by the owner. 


3, Magpie Lane, 
Oxford, 
a 


J. J; MaoGbBGOB. 
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REPORT OF THE RESEARCH COMMITTEE. 


The Society’s Research Committee has again during the past 
year provided funds for a considerable number of research 
projects. 

I._WORK COMPLETED. 


The pig feeding experiments at Cambridge University Farm 
have been completed and a final report by Mr. W. S. Mansfield 
is appended (p. 172). The experiments dealt vTith the effect of 
limiting the ration of the pig on the economy of live-weight 
increase, the quality of the carcase, and the financial returns. 

The work on the disposal of sugar-beet by-products at the 
Norfolk Agricultural Station has also been concluded. The last 
series of trials dealt with the use of wet sugar-beet pulp (both 
fresh and ensiled) in bullock feeding. This report is also appended 

(p. 186). 


II._WORK CONTINUED FROM PREVIOUS YEARS. 

RESEARCH INSTITUTE IN ANIMAL PATHOLOGY, 
ROYAL VETERINARY COLLEGE, LONDON. 

Diseases oe Young Calves. 

It was pointed out in last year’s report that the condition 
known as ** white scours ” or colibacillosis was definitely respon¬ 
sible for the death of 37 out of 100 calves collected and examined 
soon after death, and probably for six deaths more. During the 
current year a study of the bacteria isolated in the course of that 
survey has been made. 

Although the organism responsible for colibacillosis, namely, 
Bacterium coli, is associated with such diseases of young stock 
as white scours, it is also a normal inhabitant of the intestines 
of man and animals. The fact that Bacterium coli is present in 
healthy animals makes the problem of colibacillosis more com¬ 
plicated than that presented by, for instance, anthrax, in which 
the finding of B. anthracis is sufficient to establish the cause of 
the disease. Also colibacillosis is a difficult problem because 
the structure of Bacterium coli varies; in fact we are dealing, 
from the bacteriological point of view, not with a disease caused 
by one type of organism, but with a disease which may be caused 
by any one of many types. The field of investigation therefore 
becomes narrower, and the next problem presenting itself is that 
of identifying and classifying those strains of Bacterium coli 
isolated from diseased calves. If this can be done, then it will be 
possible to determine whether special disease-producing races of 
Bacterium coli exist, and, if so, to what extent they cause diseases 
in young calves. It should also be possible to discover whether 
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one or more of these races predominate in a particular herd or 
area. 

With these objects in view, those strains of Bacterium coli 
isolated during the survey were subjected to various laboratory 
tests. In work of this kind certain tests of a biochemical nature 
are in current use, but these were unsuccessful with the strains in 
question, which all reacted in the same way as did Bacterium coli 
which is normally found in cow-dung. More searching tests, 
namely, serological reactions, were then applied, but difficulties 
were encountered because, in such work, the rapid changes which 
some strains undergo under artificial cultivation invalidate the 
results. The test finally adopted in order to display the structure 
of the bacterium consisted of a precipitation reaction, in which 
chemical extracts of the organism were used. The results showed 
that, out of 110 strains from diseased calves, 79 fell into one or 
other of eight types. It appears, therefore, (a) that special races 
of Bacterium coli which produce disease in calves do exist, 
(6) that in some instances more than one race may exist in a 
particular herd, and (c) that usually one type only is concerned 
in the death of an individual calf. 

An account of this aspect of the work has been published 
(Lovell, B»., 1937. Journal of Pathology and Bacteriology, xliv, 
125-139). 

ROTHAMSTED EXPERIMENTAL STATION. 

The Use of Electrical Power. 

Threshing. 

The crops available for threshing comparisons between the 
20 h.p. motor and International tractors as sources of power were 
stacked, as usual, in the Dutch barns until the farm staff should 
have the time available to deal with them. Pressure of other 
work, however, resulted in an unusually long period of storage, 
after which, in the opinion of the farm manager, the damage 
caused by rats was so extensive as to render these crops unsuit¬ 
able for the power comparisons. Consequently no threshing 
measurements were made. 

Hand Labour and Electric Motor. 

A comparison between hand labour and electric drive was 
carried out in the sorting of some 13 tons of potatoes. The 
experiments were of one hour’s duration, using the two forms of 
power alternately. The potato sorter was a model manufactured 
by Messrs. Cooch & Sons, Northampton, and designed for a power 
drive. The necessary additional parts for hand labour were 
fitted when required and functioned satisfactorily. The motor 
used was a G.E.C. ^ h.p. repulsion-induction motor, which gave 
a speed of 190 r.p.m. to the driver shaft of the sorter. The average 
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speed for all hand-drive experiments was 184 r.p.m. For any one 
experiment one man drove the sorter throughout, and in general 
the speed of the sorter decreased slightly throughout the run. 
Had the experiments lasted for longer periods of time under 
similar conditions, the comparisons of speeds of working would 
probably have been unfavourable to hand labour. 

The electricity consumption for one hour’s working was 
naturally small—of the order of one-third of a unit—^and was 
found by timing the rate of revolution of the meter disc at fre¬ 
quent intervals; in addition, the meter was read to -01 of a 
unit at the beginning and end of the run (this entailed estimating 
the position of the pointer on the 0-1 unit dial). Consumptions 
varied from 0-30 to 0*34 units (estimated), the range for the direct 
reading of the meter being 0-31 to 0*36 of a unit. 

At Jd. per unit the power cost corresponds to Id., as compared 
with 8d. for the extra man required for the hand drive. 

The average weight of potatoes sorted in one hour was 32 cwt. 
For individual experiments, however, the figures varied from 25 
to 37 cwt., which illustrate the effect of the two main factors 
bearing on the rate of work, i.e., the industry of the man feeding 
the potatoes to the sorter, and the speed of the sorter. In the 
experiments with the motor (constant speed) the outputs for 
three men feeding the sorter were 26 cwt., 31 cwt., and 36 cwt. 
respectively. 

With the same man feeding the sorter in all hand-drive 
experiments, the output inorea^ regularly with the speed of 
the sorter. 


Gbazotg Tbiai< on* MAytJTttAL Besidxtxs of Cake 
Febdikg. 

In order to measure the manurial value of cake residues on 
grassland an experiment was planned in three blocks, each of 
three plots. When the experiment is in full swing, it is proposed 
to compare, each year, (a) land with the residues of cake fed in 
the preceding year against (6) land with manures equal to the 
estimated manurial value of the cake, and (c) land with neither 
cake residues nor manures. A second set of three plots will give 
the second year residual effects, wMle one plot in the third set 
will be receiving cake in preparation for the following year. 
The experiment thus consists of nine plots, each of which is 
about 5 acres. 

In 1937 all plots were treated alike in order to make an 
opportunity to develop the technique and also to measure the 
irregularity of the land. 

The plots and roads were fenced off between March 26th and 
mid-May, using iron standarchi and five rows of plain galvanized 
wire and wooden gates, with railway sleepers for posts. A water 
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supply from a main was provided on each plot through |-inch 
piping, drawn into the soil at a depth of 20 inches behind a mole 
plough pulled by a traction engine. All plots were chain-harrowed 
both ways between April 20th and 28th, and basic slag (14 per 
cent. P 2 O 5 , 90 per cent, citric acid solubility) was applied between 
April 28th and May 3rd at the rate of 10 cwt. per acre to randomly 
chosen halves of each plot. 

A pair of beasts was put on each plot on May 18th, and a 
second pair added on May 26th as the grass was growing away. 
On June 7th and 8 th a weighbridge was erected on an odd piece 
of land in the centre of the field, and at the end of June a shed 
and collecting pens were erected. On July 7th the weighbridge 
was used for the first time and sheep were introduce. The 
stocking over the whole period, and the live-weight increases on 
each plot, are given below. They show that the differences 
between plots were considerable, and illustrate very well the 
difficulty of conducting reliable grazing trials. 

In the future experimental years, the data from this year’s 
uniformity trial may serve to smooth out some of the irregularities, 
provided that similarly treated plots show differences comparable 


those from uniform treatment in 1937. 



Stocking peb Puys or 

5 

Acres. 






Cattle, 

Sheep, 

May 22nd—May 26th 

. 

. 

2 

— 

May 26th—July 7th 

. 


4 

— 

July 7th—July 21st 

. • 


3 

6 

July 21st—^August 6th 

• 


2 

6 

August 6th—^August 19th • 


2 

6 

September 10th — September 23rd 


1 

3 

September 23rd — October 1st 


1 

3 


Total grazing days per plot . 

• 

297* 

321 


*289 cattle days only on Plot 6. 


Total Live-weight 

1 

1 

§ 

IN 

Lb. peb Plot. 


Cattle, 

Cattle, 



Sheep, 


May IWi — 

July 1th — 


Total 

July lth~^ 

Plot. 

July 1th, 

October 1st, 


Cattle, 

October 1st. 

1 

671 

139 


810 

41 

2 

653 

116 


769 

58 

3 

606 

155 


661 

22 

4 

485 

101 


586 

32 

6 

407 

53 


460 

67 

6 

549 

90 


639 

25 

7 

631 

83 


614 

39 

8 

502 

95 


697 

6 

9 

618 

113 


781 

4 
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Bacteeiology Depabtmestt. 

Summary of Work on Leguminous Plants carried out 

IN 1937. 

Effective and Non-Effective Strains of Nodule 
Bacteria. 

The occurrence in soil of nodule bacteria which produce no 
benefit to the host plant is a fact whose practical importance is 
increased by the discovery that these useless strains can compete 
for nodule formation with beneficial strains. This fact probably 
explains the failure of legumes in certain soils containing a 
preponderance of non-efiective nodule bacteria, and introduces 
an unforeseen difficulty in overcoming the failure of legume 
crops by “ inoculation.’* Such non-effective strains have been 
studied in the ease of clover, peas and soya beans, but are probably 
prevalent in other legumes as well. This year’s analysis of the 
causes of competition between strains has revealed two important 
facts. 

In the first place, strong competition between the bacteria 
takes place outside the plant. Thus when peas were grown in 
sand supplied with beneficial and non-effective nodule bacteria 
in equal numbers, the non-effecfcive strain increased, but entirely 
prevented the multiplication of the effective strains, and this 
although the two strains increased equally when grown separately. 
This discovery, that competition between strains of nodule bac¬ 
teria takes place outside the plant, is of possible practical import¬ 
ance since further investigation may enable us so to alter the soil 
conditions as to favour the growth of the good strains, at the 
expense of those that are useless to the plant. Further study is 
proceeding along these lines. 

In the second place, our experiments have shown the import¬ 
ance of the period of time reqoiied by the organism to produce 
nodules. This differs very considerably in different strains. 
Two strains of clover nodule bacteria have been studied, both of 
which, in pure culture, are equally beneficial to the host. One 
of these begins to produce nodules within about ten days from 
the time of sowing the clover, and this strain competes success¬ 
fully with a non-effective strain applied simultaneously to the 
root surroundings. The second strain takes a fortnight longer to 
produce the first nodules and is unable to compete with the non- 
effective strain. This time factor is thus of considerable import¬ 
ance in selecting a strain of nodule bacteria for commercial use 
in seed inoculation ; it has not hitherto been considered in this 
connection. 

A study has also been made of the structure of nodules pro¬ 
duced by effective and non-effective bacterial strains respectively. 
The non-effective nodules are abnormal but differ in their 



abnormalities in different host plants; those in clover are charac¬ 
terized by an abnormal appearance of the contained bacteria, 
whilst in soya beans the non-effective bacteria remain in the inter¬ 
cellular spaces and do not, like the beneficial strains, invade the 
host cells and multiply there. It thus appears that failure of a 
strain to benefit the host plant may be due to more than one 
type of abnormality. 

There is some evidence, however, that the juices of roots 
which bear non-effective nodules contain a substoce inhibitory 
to the growth of nodule bacteria, a furtlier study of which may 
lead to an explanation of non-effectiveness. 

It would seem very desirable to make a survey of the distri¬ 
bution over Great Britain of non-effective strains of bacteria in 
clover nodules, and perhaps also in other legumes, in order to 
assess their practical importance and to find out in what districts 
and on what types of soil they are most abundant. 

NOEFOLK AGEICULTUEAL STATION. 

An Investigation into the Cumulative Effects on a Light 
Aeable Soil of Vabious Methods fob the Disposal of 
Beet Tops and Stbaw. 

The series of three rotational experiments dealing with the 
disposal of sugar-beet tops and straw, which was commenced in 
1936, has been continued during the past year, and has now been 
extended to include a fourth experiment, in order that each crop 
in a four-course rotation (sugar beet, barley, hay, wheat) may 
be studied each year. Besides obtaining evidence on the economic 
utilization of these by-products, it is hoped by this means that 
some indication will be obtained of the variations due to climatic 
conditions. A summary of the fundamental principles underlying 
this series of experiments, together with the twelve treatments 
involved, was published in last year’s issue of this Journal 
Each of the experiments will continue through a complete 
rotation, since it is expected that the raanurial value of the tops 
and straw wiU be distributed over a number of years. 

In spite of a considerable difference in the weather conditions 
of 1936 and 1937, and although the yields for 1937 were materially 
lower than those of the preceding year, results obtained in the 
two years show a striking similarity. Until the conclusion of the 
rotation it is impossible to draw strict comparisons between the 
treatments from year to year; nevertheless, it is possible, at the 
end of the second year, to" observe differences due to the individual 
treatments which have already been completed. 

The disposal of beet tops, either by feeding to. sheep or by 
ploughing in, has now been repeated for a second year and, in 
spite of somewhat unfavourable conditions in 1937, the results 
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obtained in the two years are in very close agreement. Ploughing 
in or feeding the tops has resulted in higher yields of grain and 
straw, in the succeeding barley crop, than those of plots from 
which the tops have been carted off for bullock feeding. Similarly, 
the two years’ results agree that the manurial residues following 
ploughing in are greater than those remaining in the sheepfold. 
This increase persisted into the second year, when the yields 
of hay from the “ tops on ” plots were substantially higher than 
those from corresponding controls. Similar results from the 
sheeping of th^ tops could not be obtained in this experiment, 
since no yields of hay were measured, the whole of the ‘‘ seeds ” 
on those plots being consumed by sheep. Sheepmg the “ seeds,” 
in contrast to sheepmg the beet tops, has produced no increase 
in the following crop in the rotation, the yields of wheat being 
identical on all plots. This indicates that the treatment of the 
“ seeds ” crop should be determined by the relative values of the 
** seeds ” for hay or for sheep feeding. 

Ploughing in straw, either as farmyard manure or in the 
unrotted condition, has been combined with each of the methods 
for the disposal of beet tops, but no interactions between the two 
sets of treatments have been obtained up to the present. The 
methods of straw disposal can therefore be treated individually. 
Applications of farmyard manure to the wheat and sugar-beet 
crops have given large responses during the first year, pre¬ 
sumably owing to the supply of readily available nitrogen. In the 
second year of the rotation, however, the increases in yield have 
been small, and have failed to reach the level required for statis¬ 
tical significance. It should be pointed out, however, that the 
wet spring of 1937 may have caused serious losses through leach¬ 
ing ; hence confirmation of this result by future years’ work is 
essential. It was hoped that similar results would be obtained 
from straw spread in the sheep fold and rotted by admixture 
with the sheep manure. However, no increase in yield of wheat 
resulted from this treatment, which may indicate that the rotting 
of the straw had not proceeded fast enough for the manurial 
constituents to be available for the immediately succeeding 
crop. 

The high responses in the first year following the application 
of straw may prove rather misleading unless it is noted that, 
with each application, the plots receive a dressing of sulphate 
of ammonia equivalent to three-quarters of a hundredweight 
per ton of straw. This has been given in order to replace the 
available soil nitrogen which is looked up during decomposition of 
the straw. The dressing of artificial nitrogen has had the effect of 
producing very large increases in each crop to which it has been 
applied, masking the actual treatment effect due to the straw. 
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By the end of the first year, however, it can be assumed that the 
supply of artificial nitrogen has been exhausted, and hence that 
any increases which may be obtained during the succeeding years 
will be due entirely to organic manurial residues. Results from 
the two experiments which have completed the second year of 
the rotation indicate that the manurial value of the straw 
extends over the second year following the application, the 
magnitude of the response being slightly larger than that obtained 
from farmyard manure under similar conditions. How long this 
increase in yield, following applications of straw, will be main¬ 
tained must depend on the rate of decomposition of the straw; 
at the end of the first year very little decomposition had occurred, 
but by the end of the second year it was impossible to distin¬ 
guish any trace of undecomposed material in the soil. 

UNIVERSITY OF DURHAM. 

{King^s CoUege, Newoasile-on-Tyne)^ 

The Control of the Sheep Tick. 

In the last volume of the Society’s Journal an article appeared 
entitled Control of Sheep Ticks.** The following conclusions 
were drawn from the results of field experiments :— 

(1) Ticks constitute a serious menace to sheep rearing in 
upland areas. Ticks transmit the causal agents of two 
serious diseases, viz., Louping ill and tiok-bome fever, 
while they are also, in all probability, responsible for much 
wastage in lambs due to septic infe^ions. 

(2) A new “ anti-tick ” dip which has been tested appears to 
act as a deterrent against reinfestation. It is suggested 
that this dip may be used to control ticks without unduly 
upsetting the ordinary routine of sheep management. 

During the 1937 tick season this work has been extended, 
and Mr. Lyle Stewart, M.R.O.V.S,, in conjunction with the 
staff of the Cooper Technical Bureau, has tested and compared 
the deterrent actions of several anti-tick dips. Facilities for this 
work were obtained on three tick-infested sheep farms, and five 
dips were tested. 

1. Dip A. An arsenic-cresylic-derris dip, in a wool grease 

base. 

2. DipB. Similar in type to Dip A, but containing an 

inferior tjrpe of derris and differmg in some 
technical details of its preparation. 

3. Dip C. A well-known standard arsenical dip. 

4. DipF. An arsenic-carbolic-derris dip, in a wool greim 

base. 

6. DipF. A oresylio acid dip oontaming pine-tar oil and 
wool grease> ctoolved in minewd oil. 
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Dippings were carried out at approximately three-weelily 
intervals during the ticls season, both ewes and young lambs 
being dipped. Tick counts were made at weeldy intervals on 
both dipped and undipped sheep. All lambs found dead during 
the course of the experiments were retained for post-mortem 
examination. 


ResvUa. 

It appears that dips compounded witli wool grease have a 
high protection value for a period of two to three weeks after 
dipping, as compared with a protection of one to three weeks 
for the standard arsenical paste dip. The best results were 
obtained with Dips A and E. Dips C and F gave the poorest 
protection, and Dip B was placed intermediately. Dips A, B 
and C were tested on three groups of sheep on the same farm, 
and the lowest death rate among the lambs was observed in the 
stock dipped with Dip A. It cannot be said with certainty that 
this resulted from the use of Dip A, but it is quite possible that 
this may have been so. 

Observations. 

On the above farm 54 strong lambs (out of a total of 325) died 
during the tick season and all were examined post-mortem. 
Thirty-four lambs (or 63 per cent, of those examined) showed 
mari^ evidence of pymmia (septic infection) characterized by 
multiple abscesses throughout the internal organs, and caused 
by a staphylococcus-like micro-organism introduced through 
the skin, either by the tick itself or as the result of tick bites. 

This was regaled as a striking finding, inasmuch as, hitherto, 
the high mortSity had been ascribed to louping ill. This was 
found not to be the case, and it is clear that loupiog-ill vaccination 
was contra-indicated. lWher,the experiments indicated that any 
material improvement m the lamb crop on many tick-infested 
farms must await the results of future experiments designed to 
keep ticks from young lambs from the time of birth until they 
can be immersed in an “ anti-tick ” dip. Dipping can be done 
without much trouble three weeks after the commencement of 
the lambing season, but only with great difficulty before this 
time. Meanwhile, many lambs may be infected, and ways and 
means must be found of treating lambs during the first three 
weeks of life. 

Future Work. 

Results of great interest have already been obtained, and it 
is intended to prosecute these studies next tick season. The 
active co-operation of the staff of the Cooper Technical Bureau 
has been obtained, and derris powders and dips will be used 
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under controlled conditions, when the resulting effects on the 
tick population will be correlated with the death rate and the 
percentage lamb crop. 

UNIVERSITY COLLEGE OE WALES, ABERYSTWYTH. 

Trials of Grass Seed Mixtures. 

The object of this series of trials, as has been explained in 
previous reports, is to compare grass seed mixtures composed 
mainly of pedigree indigenous strains with others composed of 
the ordinary strains of commerce. The year 1936 was devoted 
to the production of a supply of seeds of the indigenous strains 
and the trials themselves were laid down in the spring of 1937. 

Altogether plots have been laid down at 22 centres distri¬ 
buted over the counties of Middlesex (3), Wiltshire (3), Somerset 
(3), Gloucester (3), Worcester (2), Shropshire (2), Cheshire (3), 
Lancashire (2), and Hereford (2). The total acreage sown with 
indigenous seeds is 88 J acres, and at each centre a strip of land 
has been sown with commercial seeds. A considerable number 
of other trials on precisely similar lines have been laid down by 
county agricultural organizers or by private farmers. 

County organizers reported in the autumn that the early 
establishment of the seed had been generally good, and that 
in some places good swards seemed to be already assured. At 
one centre (in Hereford) the drought had rather seriously affected 
the plots and although the grasses were making some recovery 
in the autumn, the successful establishment of the clovers was 
still doubtful. 

Mr. Trefor Thomas of the Welsh Plant Breeding Station 
visited and approved all the centres in consultation wilJi the 
agricultural organizers concerned. 

The plots will be kept under close observation during 1938. 
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FINAL REPORT OF PIG FEEDING 
EXPERIMENT CONDUCTED ON THE 
CAMBRIDGE UNIVERSITY FARM IN 
1935 AND 1936. 

Is the Jmrnal of the Society for 1935 (p. 137) an interim report 
was published of a pig fee&ig experiment begun in that year. 
The experiment, involving as it did the individual feeding of 100 
pigs from weaning to bacon weight, was done in three parts and 
was not completSi until December, 1936. The interim report 
referred to the first group of forty pigs. Since then the trial with 
the remaining sixty pigs has been completed in two groups, one of 
twenty, and another of forty. In this final report these groups 
will be referred to as I, II and III respectively. 

The experiment with Group II, consisting of twenty pigs, 
began in August, 1935. The conditions and treatment were 
precisely the same as in the case of Group 1, a full description 
of which was given in the interim report already referred to; 
the only difference was in the time of year when the experiment 
was carried out, the experiment with Group I having begun in 
February. The original intention was that this second group 
should consist of twenty pairs. Forty fine healthy weaners, 
having an average weight of 36| lb. at eight weeks old, were 
selected. They compared very favourably with the pigs of the 
first group. Soon after the experiment began, however, many 
of the pigs became infected with some form of scour, and even 
after they got over the attack several remained unthrifty and 
were of ten off their feed. The cause of the trouble was never 
discovered but, as it occurred before differential feeding began, 
it cannot be ascribed to the experimental treatment. It was 
therefore decided that some of these pigs were unsuitable material 
for further experimental work, and in consequence twenty pigs 
were discarded and the group reduced to ten pairs only. Even 
after this had been done, however, the result was not completely 
satisfactory, for periodically some of the pigs went off their feed. 
Where this occurred with an unrestricted pig, the terms of our 
experiment necessitated the reduction of ^e amount fed to 
its restricted mate, which in consequence got an unduly restricted 
ration. This difficulty led us to make a modification in the 
feeding of the third group which will be discussed later. 

The marked differences in conformation between restricted 
and unrestricted pigs, which had been so striking a feature in 
Group I, were not reproduced in anything like the same degree 
, in Group II. 
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1 . Age at Bacon Weight and Rate of Gain. 

As *with Group I so with Group II, in each case the unrestricted 
pig reached bacon weight some considerable time before its 
feflow, the difference varying from 21 to 49 days, with an average 
of 34 days. This compared with a difference of from 7 to 49 
days, and an average of 27^ days, with Group I. The average 
ages at which the restricted and unrestricted pigs in Group II 
reached bacon weight were 171^ and 208 days respectively. 
These compare very favourably with the corresponding figures 
for Group I (190 and 217 days), the difference being due, 
no doubt, to the greater average weight of Group II at eight 
weeks old. As already explained. Group II were undoubtedly 
a much better bunch of weaners than Group 1. The average 
daily live-weight gain was 1*67 lb. for the unrestricted pigs as 
opposed to 1*18 lb. for the restricted pigs. These figures are 
almost exactly the same as with Group 1 (1-56 lb. and 1-19 lb. 
respectively). 

Table I (Gbottf II). 


TTuvuianrrDTmi'ra'n 'Dtao 'Ptaci 



2 . Food Consumptioti. 

Ab mth Group I tbe average food consumptdou from Treaniog 
to bacon weight was less in the case of the restricted pigs than 
in that of the unrestricted, the figures beir^ 707 lb. and 722 lb. 
respectively. This difference was not nearly so marked as in 
Group I, where the figures were 554 and 635. The average daily, 
consumption of food by riie unrestricted pigs was 6'27 fo., 
whereas the restricted pigs averaged 4*66 lb. prar day. No doubt 
the difference in the amount of food coririmed by,the two groups 
was krgdy due to &e time of yeiar, 'Group I beii% fed between 
February and August and: Group H betw^ August aad, 














174 


Fiml Report of Pig Feeding Experiment, 

December. The unrestricted pigs consumed 4*07 lb. of food per 
pound of live-weight gain and the restricted 3-96 lb. The com¬ 
parable figures for the first group were 3*60 and 3*28 lb. 
respectively. The percentage of carcase weight to fed live weight 
was slightly greater for the restricted pigs than for the unrestricted 
pigs, as is* indicated by the figures for the amount of food con¬ 
sumed per pound dead-weight gain, (As with Group I the 
initial deadweight was calculated as being two-thirds of the 
initial live weight.) These figures were 5'39 lb. for the unrestricted 
pigs and 5*26 lb. for the restricted, compared with 4*91 lb. and 
4*53 lb. respectively for Group I. 

Table II (Group II). 


Reckoned on a live-weight basis the eflioieucy of the restricted 
pigs was greater in only four cases out of ten and on a dead-weight 
basis in five out of ten. The total difference in efi&ciency in favour 
of the restricted pigs was slight, and was quite insignificant 
statistically. 

3. Orading, 

Tables III and IV show that, as with the first group, the 
restricted pigs graded distinctly better than the unrestricted. 
Only 10 per cent, of the unrestricted pigs were in the bonus 
grades A and B as compared with 60 per cent, of the restricted 
pigs. The comparable figures for the first group were 10 per cent, 
and 56 per cent, respectively. In only one case did the unre¬ 
stricted pig of a pair grade better than its restricted fellow. It 
should be noted that the general level of grading of the pigs in 
Group II was rather higher than that in Group I, In both 
cases 80 per cent, of the unrestricted pigs graded C or D, but in 
Group II 70 per cent, were in Grade C and only 10 per cent in 
Grade D, whereas in Grade I 25 j^er cent, were in Grade C and 


Unresieioteu Pigs. 



722*8 6-27 4*07 5*39 


Restricted Pigs. 
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Table III (Group II). 


Pair IS’o. 

Uneestriotbd Pigs. 

Eestricteb Pigs. 

No. of 
Pig. 

Back. 

Streak. 

Pay¬ 

ment. 

No. of 
Pig. 

Back. 

Streak. 

Pay¬ 

ment. 

1 

1269 

C 

B 

C 

1265 

B 

A 

B 

2 


0 

A 

c 


A 

A 

A 

3 

1264 

C 

A 

c 


C 

A 

C 

4 

1262 

D 

A 

D 

1271 

A 

A 

A 

6 

1250 

C 

C 


1247 

B 

B 

B 

6 

1308 

C 

C 



A 

A 

A 

7 

■ESEI 

E 

A 



D 

A 

D 

8 

1397 

A 

A 


1391 

C 

A 

C 

9 

1396 

C 

A 

C 

1398 

B 

A 

B 

10 


C 

A 

C 


C 

A 

C 


Table IV (Gboup 11). 


Grading. 

Uheestbioted Pigs. 

Eesibicibd pigs. 

No. of 

o^o4l 

No. of 

No. of 

No. of 

As % 

No. of 

No. of 


Pigs. 

Hogs. 

Gilts. 

Pigs. 

ofTotel. 

Hogs. 

Gilts. 

A . 

1 

10 


1 

3 

30 

2 

1 

B . 

— 

— 

— 

— 

3 

30 

2 

1 

C . 

7 

70 

4 

3 

3 

30 

1 

2 

D . 

1 

10 

1 

— 

1 

10 


1 

E . 

1 

10 

1 

— 



— 

— 


55 in Grade D. Table IV shows that gilts graded better than 
hogs as was the case with the jSrst group. 

4. Efficiency of Production by Pigs of Different Grades. 


Table V (Gbottp II). 


Grading. 

Unbesteicted Pigs. 

Eestbicted Pigs. 

No. of 
Pigs. 

Average 
age in 
days. 

Average food 
consumption 
per lb. 

No. of 
Pigs. 

Average 
age in 
days. 

Average food 
consunmUon 
per lb. 



li.-W. 

gain. 

P.-W. 

gain. 

A 

1 

179 

4'66 

6-05 



4*04 

5-35 

B . 

^. 1 .. 


— 

— 

3 


4-04 

5-47 

C 

7 

173 

mssm 

5*36 

3 


3-84 

5-03 

D 

1 

165 

3*88 

5*17 

1 

194 

3*86 

6-03 

E 

1 

159 

3-88 

5*15 




“ , 


A distinct tendency for lower grade pigs to reach bacon weight 
in a shorter time, and to have a greater efiSciency in convertog 
food into meat, than higher grade pigs, is shown in Table V. 
This tendency ^ras more marked than in Group I. 


















































176 


Final Re^port of Pig Feeing Experiment 
6 . The Financial Aspect 

The restricted pigs consumed 0*12 lb. of meal less per pound 
of carcase than the unrestricted pigs, and the average increase 
in price per score, due to better grading, was 0-455. 
In Group I the figures were 0-38 lb. and 0-655. respectively. 
Taking a fiTial carcase weight of 150 lb., the saving in food is 
15*6 lb. per pig, which, if valued at 85 . per cwt. (as in the first 
trial) represents a saving of I5. Id. per pig. The better grading 
represents an increased return of lid. per pig. The total 
financial advantage as calculated in this way would therefore 
be 45 . per pig, against which must be set the increased charges 
for labour and accommodation for the extra time taken by the 
restricted pigs. With this group the extra time was thirty-six days. 

It is clear from the data that have been given that the 
benefits of restricted feeding, though still in evidence with this 
groups of pigs, were not nearly so marked as with Group I. 

Geottp III. 

The trial with Group HI, consisting of forty pigs, began in 
June, 1936, under the same conditions as the two previous 
trials.. A slight alteration, however, was made in the method of 
deciding the amounts of food to be fed to the restricted pigs. 
It will be remembered that in Group 11 some of the pigs received 
an abnormally restricted diet because their rations were related 
to those of the unrestricted pigs, and when these latter were 
off their food the amount fed to the restricted pigs had to be 
cut down below what was intended. To avoid this happening 
again it was decided to fix the rations of the restricted pigs 
according to their live weights, on the basis of the amounts 
that the restricted pigs in Group I had received when no abnor* 
malities had occurred. The composition of the ration was the 
same as in the two previous experimental periods. The following 
table shows the amount fed to the restricted pigs at varying 
live weights. 


live Weight ab.). 




Amount of Food 
consumed per week (lb.). 

60—69 




21 

70—79 




22 

80—89 




m 

90—99 




26i 

100—109 . 




26 

110—119 




27 

120—129 




30 

130—139 . 




31 

140—149 




32i 

160—169 . 




33 

160—169 , 




34 

170—179 . 




86 

180—189 




36^ 

190— • 
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Group III consisted of twenty pairs of exceptionally good 
weaners, and after the unsatisfactory behaviour of the pigs in 
Group II, it was pleasing to see this group get away well from 
weaning, and thrive in a manner comparable to those in Group I. 
Restriction of feeding began at 60 lb. live weight, and by the time 
the unrestricted pigs had reached 120 lb. live weight, it was easy 
to distinguish them from the others by their heavy shoulders and 
jowls. As they neared bacon weight the difference in type 
became more apparent, and though perhaps it was not so marked 
as with Group I it was, nevertheless, very definite. 

1 . Age at Bacon WeigU and Rate of Gain. 

Table VI (Geoup III). 



XJneestbicted Pzos. 

Esstbiotbd pigs. 

Pair No. 

No. of 
Pig. 

Age at 
Bacon 
Weight. 

Hate of 
L.-W. gain 
per day. 

No. of 
Pig. 

Age at 
Bacon 
Weight. 

Bate of 
L.>W. gain 
per day. 

1 

1672 

days. 

173 

lb. 

1-43 

1670 

days. 

208 


2 . 

1666 

162 

1-73 

1667 

194 


3 . 

1671 

166 

1-47 

1663 

201 


4 

1668 

169 

1-65 

1664 

201 

Bi SB 

6 . . 


170 

1-36 

1706 

212 

1-04 

6 . 


163 

1-55 

1706 

226 

1-03 

7 . 

1696 

164 

1-67 

1696 

206 

1-06 

8 . 

1693 

178 

1-33 

1694 

213 

1*06 

9 . 

1687 

171 

1*44 

1682 

213 

1-06 

10 . 

1680 

178 

1-32 

1681 

213 

1*08 

11 . 

1704 

177 

1-36 

1709 

212 

1-04 

12 . 

1736 

161 

1-61 

1783 

193 

1*14 

13 . 

1686 

178 

1*44 

1686 

199 

1-16 

14 . 

1719 

161 

1*62 

1713 

210 

1-10 

16 . 

1732 

168 

1-63 

1729 

200 

Ml 

16 . 

1717 

168 

1*66 

1716 

210 

1-09 

17 . 

1726 

167 

1-66 

1722 

216 

0-99 

18 . 

1723 

163 

1-61 

1721 

209 

1*07 

19 . 

1724 

163 j 

1*68 

1727 

196 

M9 

20 . 

1728 

167 

1*49 

1720 

216 

1-00 

Mean 


166-4 

1-61 


207-4 

1-09 


The pigs in Group HI were an exceptionally good lot, the 
average weight at eight weeks being just under ^ lb. They put 
on weight rapidly, and the unrestricted pigs reached an average 
live weight of 2(® lb. when their average age was only 165 days. 
The restricted pigs took 42 days longer to reach the same 
weight, but even in their case the age at bacon weight must be 
considered good. Their time, 207 days, might have been con¬ 
siderably reduced but for the fact, that restriction of feeding 
Ixrought the finishing period of nineteen of the restricted pigs 
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into the months of November and December, whereas the 
unrestricted pigs reached bacon weight in the more congenial 
months of September and October, the last one going to the 
factory on October 20th. It will be noticed that the unrestricted 
pigs in Groups II and III reached bacon weight in a much shorter 
time than those in Group I, due probably to the fact that they 
were much heavier at weaning. 

2. Food Consumption, 

The figures in Table VII show a similar efficiency in terms of 
food consumed per pound live-weight increase for both restricted 
and unrestricted pigs, but a considerable difference in terms of 
food consumed per pound dead-weight increase, the advantage 
being with the restricted pigs. The percentage of dead weight 
to fed live weight was 73-5 for the unrestricted pigs and 75*1 for 
the restricted, and this explains the difference in efficiency in 


Table VII (Group III). 


UinSESTBICTED PlGS. 


Restricted Pigs. 


Pail No. 

i 

•g 

4 

j 

o S 

Pro 

Average Food 
Consumption 
per day. 

ial 

tCJ 

IIS 

Food consump- 
tionperlb.dead- 
weifipiit gain. 

Ph 

•8 

1 

Food 

Consumption. 

Average Food 
Consumption 
per day. 

IlS 

11 

ill 

IB 

sii 

1 . 


1672 

634 

6*47 

3*83 

5*31 

1670 

593 

8*93 

8*58 

4*80 

2 . 


1665 

500 

5*26 

3-06 

4*05 

1667 

558 

4*07 

3*58 

4*57 

3 . 

■ 

1671 

595 

5*46 

3*72 

4*98 

1663 

573*5 

3*98 

3*43 

4*45 

4 . 

. 

1668 

556-5 

5*46 

3*52 

4*64 

1664 

563 

3*91 

3*63 

4*67 

5 . 


1703 

675*5 

5*82 

4*30 

6*65 

1706 

632 

4*00 

3*83 

4*94 

6 . 


1707 

602*5 

5*53 

3*66 

4*90 

1705 

632*5 

3*68 

3*44 

4*76 

7 . 


1696 

588*5 

5*40 

3*44 

4*65 

1695 

678*5 

3*83 

3*60 

4*67 

8 . 


1693 

675*5 

5*57 

4*10 

5*47 

1694 

617*5 

3*91 

3*68 

4*98 

9 . 


1687 j 

617*5 

6*32 

3*70 

6*02 

1682 

608*5 

3*85 

3*63 

4*58 

10 . 


1680 

660 

5*37 

4*07 

6*26 

1681 

616 

8*90 

3*61 1 

4*66 

11 . 


mssm 

648 

5*27 

3*88 

6*27 

1709 

614 

3*89 

3*73 1 

5*16 

12 . 


1735 

526 

5*54 

3*44 

4*72 

1733 

542*5 

3*96 

3*48 

4*60 

13 . 


MMm 

654 

6*32 

8*70 

4*97 

1686 

546 

3*79 

3*27 

4*33 

14 . 


1719 

527*5 

4*98 

3*27 

4*43 

1713 

600 

3*86 

3*52 

4*48 

16 . 


1732 

561-5 

6*60 

3*38 

4*64 

1729 i 

569 

3*95 

3*56 1 

4*66 

16 . 


1717 

598 

5*29 

3*42 

4*64 

1716 

577*6 

8*73 

3*41 

4*41 

17 . 


1725 

644 

6*91 

3*82 

6*03 

1722 

648*5 

4*10 

4*16 

5*50 

18 . 


1723 

543*5 

6*72 

3*55 

4*79 

1721 

625 

4*14 

8*87 

4*96 

19 . 


1724 

544 

6*73 

3*41 

4*63 

1727 

563 

4*11 

3*44 

4*73 

20 . 


1728 

674*6 

6*19 

4*16 

5*46 

1720 

648*5 

4*10 

4*08 

5*34 

Mean 


601*3 

5*61 

3*67 

4*98 


IB 


3*63 

4*70 


terms of dead-weight gain, compared with live-weight gain. In 
twelve out of the twenty pairs the efficiency of the restricted 
pigs was greater, reckoned on a dead-weight basis, than that 
of the unrestricted pigs, while in only two cases was the efficiency 
of the unrestricted pigs to any extent greater than that of the 
restricted. There was no significant difference in efficiency 
between sexes. 
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3 . Qradi'ng. 

Tables VIII and IX show that the grading of the restricted 
pigs, based on the thickness of back fat and streak, was very 
much better than that of the unrestricted pigs, 80 per cent, being 
in the bonus grades A and B, compared with 30 per cent, of the 
unrestricted pigs. Gilts again graded better than hogs. 

Table VIII (Group III). 


Pair No. 

Unkestriotbd Pigs. 

restbicted Pigs. 

No, of 
Pig. 

Back. 

Streak. 

Pay¬ 

ment. 

No. of 
Pig. 

Back. 

Streak. 

Pay¬ 

ment. 

1 

1672 

A 

A 

A 

1670 

A 

A 

A 

- 


D 

B 

J > 

1667 

B 

C 

C 

5 


B 

A 

B 

1663 

A 

A 

A 

4 


D 

B 

D 

1664 

B 

A 

B 

5 


C 

A 

C 

1706 

A 

A 

A (a) 

6 


D 

B 

D 

1706 

A 

•A 

A (a) 

7 


D 

B 

D 

1696 

A 

A 

A 

8 

1693 

B 

A 

B 

1694 

A 

C 

0(a) 

9 

■liKM 

B 

B 

B 

1682 

A 

B 

B{a) 

10 


A 

A 

A 

1681 

A 

B 

B(a) 

11 


D 

1 A 

D 

! 1709 

A 

B 

B(«) 

12 

■03 

C 

C 

C 

1733 

A 

A 

A (a) 

13 


C 

A 

C 

1686 

A 

A 

A 

14 

1719 

i B 

A 

B 

1713 

A 

A 

A (a) 

16 

1732 

C 

B 

C 

1729 

C 

A 

0{a) 

16 

1717 

1 c 

A 

C 

1715 

A 

A 

A (a) 

17 


1 0 

A 

C 

1722 

B 

A 

B («) 

18 


C 

B 

C 

1721 

C 

A 

0(s) 

19 

1724 

C 

A 

C 

1727 

A 

A 

A (a) 

20 

1728 

C 

A 

C 

1720 

B 

A 

B(s) 


it )» Soft fat. 

Table IX (Geoup III). 


(rradinR. 

Unrbstbicted Pigs. 

Bestbicxed pigs. 

No. of 
Pigs. 

olTo & i . 

No. of 
Hogs. 

No. of 
Gilts. 

No. of 
Pigs. 

As 

of Total. 

No. of 
Hogs. 

No. of 
Gilts. 

A 

2 

10 

2 

_ 

10 

50 

6 

4 

B 

4 

20 

1 

3 

6 

30 

5 

1 

C 

9 

45 

6 

3 

4 

20 

3 

1 

D 

5 

26 

5 

— 

— 

— 

— 

— 

E 

Mi 

i 

MM* 


i 





The quality of the fat was, however, better in iiie unrestrioted 
group. The last fourteen restricted pigs, which went to the 
factory from November 17th to December 8th, had soft fat, and 
a lower price was received for them. These “ soft ” pigs axe not 
usually graded, but in this case the back and streak measuce- 
ments were taken for purposes of comparison with the unrestricted 
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pigs. It is not easy to explain why these last fourteen pigs should 
have had softer fat than the others, considering that the ration 
was never changed. Experiments on the effect of rate of growth 
on the quality of the fat have, however, shown that a slow rate 
of growth results in a softer fat than a quick rate, and it seems 
probable that during the last weeks of the experiment, restriction 
of feeding (at possibly too low a level), coupled with the cold wet 
conditions, made the rate of growth slow enough to produce 
fat which would not set. If this theory is correct it would appear 
to indicate that in this case restriction of feeding had been 
carried too far and that, although the same level of feeding had 
not produced soft fat during the summer months of the first 
experimental period, the increased requirements for maintenance 
during the winter months brought about a decrease m the rate 
of growth sufficient to affect the texture of the fat. 

It is fairly safe to conclude from these results that whereas 

lb. per day may be an adequate allowance for a bacon pig 
during the last stages of growth in summer, it is not enough in 
winter unless the building in which the pig is kept is of such a 
character that the pig can be kept reasonably warm and dry. 
In this particular case, the accommodation being (as has already 
been explained) an old sheep yard, these conditions were not 
fuMUed. 

4, Efficiency of Prodmtion by Pige of Different Oradea, 

The figures in Table X show a definite tendency towards 
increased efficiency of production in the lower grades of the 
unrestricted pigs, both in terms of weight for age and in the 
amount of food consumed per pound dead-weight gain. This 
tendency is not to be seen in the case of the restricted pigs; nor 
would it be expected, the natural efficiency of these pigs being 
altered by restriction of feeding. 


T^lb X (Gboot ni). 


Oiading. 

Unkbstbicted FXOS. 

Ebstbiotbp Pigs. 

No. of 
Pigs. 

Aveiage 
age in 
days. 

Average food 
consumption 
per lb. 

No. of 
Pigs. 

Average 
age in 
days. 

Average food 
consumption 
per lb. 

n.-w. 

gain. 

D.-W. 

gain. 

L.-W. 

gain. 

D.-W. 

gain. 

A 

2 

175*5 

3.95 

5*29 

10 

206 


4*62 

B 

4 

169 


4*98 

6 

211*8 

3*81 

4*98 

C 

9 

162*8 

3*69 

4*95 

4 

204 

3-67 

4*79 

B 

5 

163 

3*49 

4*70 


_ 



E. . 

— 

— 

— ' 

— 

H 

i 

— 

— , 
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S. Financial Advantage, 

The restricted pigs consumed 0*17 lb. of meal less per pound 
dead-weight gain than the unrestricted pigs and they were 
worth 0*58 shillings more per score» based on their back and 
b^y measurements. Taking a final carcase weight of 150 lb. 
and an initial carcase weight of 20 lb., the smaller amount of 
food consumed by the restricted pigs represents a saving of 
22*1 lb. per pig and this, at £8 per ton, is worth la. Id, The 
better grading represents an increased return of 3a. 9c?. per pig, 
making the total financial advantage 5a. 4c?., against which must 
be set toe increased charges for labour, etc., for the extra forty-two 
days taken by toe restricted pigs. Actually the financial advan¬ 
tage of restricted feeding with this group was reduced by the 
occurrence of soft fat. 

TOTALS OF GEODPS I, II AND III. 

Having considered the three groups separately we may now 
pass to a consideration of toe tohri results obtained by averaging 
toe figures relating to all groups together. 

1 . Age at Bacon Weight and Rate of Gain, 


Table XI (Totals oe Gbotos I, II aot) III). 



Average age 
at Bacon 
Weight. 

Average 
Bate of 
L.-W. gain. 

Average 
Bate of 
D.-W. gain. 


days. 

lb. 

lb. 

50 Unrestricted Figs 

176-3 

1-54 

1-16 

50 Bestrioted Figs 

211-4 

1-15 

0-87 


These figures show clearly that restriction of feeding slowed 
down the rate of live- and dead-weight gam considerably, the 
average difference in age at bacon weight being 35 days. The 
figures for Groups I, II and III, were 27J days 36J days, and 
43 days respectively. The age at bacon weight of toe unrestricted 
pigs must be regarded as very good and that of the restricted 
pigs as quite up to average. The unrestricted hogs reached 
bacon weight earlier than toe unrestricted gilts, but there was 
no difference between the sexes in this respect when restricted. 
The difference between the relative behaviour of sexes in the 
restricted and unrestricted groups was statistically significant 
at the 1 per cent, point. 

The unrestricted gilts made a smaller daily live-weight 
increase than the unrestricted hogs; this position was reversed 
with the restricted pigs. 
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2. Food Consumption. 

Table XII (Totals of Groups I, II and III). 



Food con¬ 
sumption. 

Average 
Food con- 

Food consumption 
per lb. 


sumed 
per day. 

L.-W. 

gain. 

D.-W. 

gain. 

50 Unrestricted Pigs . 

lb. 

639*14 

lb. 

5*68 

3-72 

6-01 

50 Bestricted Pigs 


4-08 

3*56 

4*76 


The efficiency of the restricted pigs, both in terms of food 
consumed per pound live-weight gain and per pound dead-weight 
gain was, on the average, considerably better than that of the 
unrestricted pigs. The greatest difference between the efficiency 
of the restricted and unrestricted pigs occurred in Group I, 
when the difference was 0*32 lb. of food consumed per pound live- 
weight gain, and 0*38 lb. of food consumed per pound dead-weight 
gain. The difference was slight in Groups II and III, but what 
difference there was tended to favour the restricted pigs. 

For the hundred pigs taken together, this difference in 
efficiency in favour of the restricted pigs, based on food consumed 
per pound live-weight gain, is statistically significant at the 
1 per cent, point, and based on food consumed per pound dead¬ 
weight gain, significant at the 0-1 per cent, point. 

Statistical analysis of the figures reveals an additional point 
of interest. The ‘‘ efficiency ’’ of the unrestricted gilts was not 
so great as that of the unrestricted hogs; on the other hand 
the restricted gilts were more efficient than the restricted 
hogs. This interaction was significant at the 1 per cent, point. 

The theoretical explanation of this is probably that the 
hog (castrated male) has a higher potentiality for adding fat to 
the carcase, and when the ration is unrestricted it can make 
more use of it than the female. This is seen in the shorter 
time which the unrestricted hogs took to reach bacon weight and 
in their lower grading results due to thicker back fat. On a 
restricted ration this greater capability of the hogs to lay on fat 
cannot be utilized owing to lack of food. In other species of 
animals (sheep) it has been found that on a low plane of nutrition 
the female suffers less than the male, j.e., it has a more economical 
metabolism. 

3. Ghrading. 

The figures in this table present a very striking picture of the 
influence of restricted feeding upon the grading of the carcase. 
No fewer than 66 per cent, of the restricted pigs come within 
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Table XIII (Totals of Gboups I, II and III). 


Grading. 

XJlfEBSTWCTBD PiGS. 

B.E8TRICTED PIGS. 

No. of 1 
Pigs. 

o^Todl. 

No. of 
Hogs. 

No. of 
Gilts. 

No. of 
Pigs. 

ol^Todl. 

No. of 
Hogs. 

No. of 
Gilts. 

A 

3 

6 

2 

1 

20 


9 

11 

B 

6 

12 

1 

5 

13 

26 

9 

4 

C 

21 

42 

13 

8 

12 

24 

8 

4 

D 

17 

34 

12 

5 

4 

8 

3 

1 

E 

3 

6 

2 

1 

1 

2 

1 

'— 


the bonus grades compared with only 18 per cent, of the un¬ 
restricted pigs. In the lowest Grades (D and E) there are only 
10 per cent, of the restricted pigs as against 40 per cent, of the 
unrestricted. The factor which determined the grading was in 
nearly every case the thickness of the back fat. 

The influence of restricted feeding on the thickness of back 
fat is statistically significant at the 0*1 per cent, point, and is 
insignificant as regards its influence on the thickness of the belly. 
Although the restricted pigs appeared longer, yet in fact they 
were not; the average lei^h of the carcases of the restricted 
pigs being 77*83 cm., and that of the unrestricted being 77*60 cm. 
This difierence is statistically quite insignificant. 

The superior grading of the gilts as opposed to the hogs is 
statistically significant. 


4. Efficiency of Production by Pigs of Different Orades, 
Table XIV, (Totals of Gbottps I, II and III). 


TJnbestbioted Pigs. 


Eesojeioted Pigs. 


Grading. 

No. of 
Pigs. 

Average 
age In 
days. 

Average food 
consumed 
per lb. 

No. of 
Pigs. 

Average 
age in 
days. 

Average food 
consumed 
per lb. 

L.Ay. 

gain. 

D.-W. 

gain. 

L.-W. 

gain. 

D.-W. 

gain. 

A . 


mM 

4*19 

6*64 


21M 

3*50 

4*64 

B . 


19 

3-73 

6»03 

13 

214*4 

3*72 

4*93 

C . 


19 

3*74 

5-02 

12 

210*8 

3*68 

4*68 

D . 


19 

3-50 

4*8$ 

4 

207*6 

3*43 

4*63 

E , 

H 

H 

3-79 

5*13 

1 

203*0 

3*16 

4*18 


The figures for the fifty unrestricted pigs in Table XIV show 
a marked tendency for the pigs in the lower grades to have a. 
higher “ efficiency ” tiian those in the higher grades. This is 
substantiated by the fact lhat the correlation between “effi- 
oiency,” as measured by the amount of food consumed per 
pound dead-wei^t gain, and thickness cd back fat is native, 
and statistically significant at the 1 per cent, point. In other 
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words pigs with a high “ efSciency ” tend to have thicker back 
fat than pigs with a low “ eflficiency.” The tendency is probably 
due to less food being required for maintenance in the quickly- 
growing pig While on theoretical considerations the food 
required to produce a pound of fat is more than that required 
to produce a pound of lean, it is evident that the smaller amount 
of food required for maintenance in the quick-growing pig out¬ 
weighs this. 

Por the restricted group this correlation is reversed; pigs 
with a high “ efiBlciency ** tending to have thinner back fat than 
those with a low “ ejficiency.’* The theoretical explanation for 
this is probably similar to that suggested for sex differences 
in efficiency on the two planes of nutrition (see page 182). 

6 . Financial Adiwntage, 

Using the same calculations as with the individual groups, 
the restricted pigs, taken together, consumed 33 lb. of meal per 
head less than the unrestricted pigs, and this at £8 per ton 
represents a saving of 2a. ^\d, per pig. Similarly, the increased 
price per pig due to better grading is 3a. 9d. and the total 
increased return for the restricted pigs is 6a. 1 Jd., against which 
must be set charges for labour, etc., for the extra thirty-five days 
which they had to be kept. 

CONCLUSIOITS. 

As a result of this experiment certain definite conclusions 
emerge. 

1. Bestricted as opposed to unrestricted feeding definitely 
improves the quality of the carcase as determined by the thick¬ 
ness of the ba<^ fat, and at the same time has no ill effect on the 
thickness of the belly. 

2. Restricted feeding not only does not impair the “ effi- 
oiency of the pigs, but has a definite tendency to improve it. 
Thus, though the 100 restricted pigs were thirty-five days older 
at slaughter they had actually consumed 33 lb. less food per 
head during the course of their lives. 

3. The optimum level of feeding has not been definitely 
determined. There is no doubt that it is in some measure 
dependent upon the time of year, and also upon the type of 
pig involved. It appears from 1 and 2 above, that restriction 
is beneficial in two ways, firstly by preventing the pig from 
putting on an undue amount of back fat, and secondly by 
reduci^ the quantity eaten to a level that the pig can economic¬ 
ally digest and convert into meat. The optimum appears to 
be in the neighbourhood of three-quarters of the quantity that 
the pig would consume if given as much as it will eat. 

4. If r^triction is carried too far the rate of live-weight 
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gain is reduced to such a level that the quality of the fat is 
adversely affected and there is a risk of “ soft ” fat being 
produced, 

6 . With unrestricted feeding there is a definite correlation 
between ‘‘ efficiency ” and thickness of back fat, the correlation 
being negative. In other words the lower grade pigs are rather 
more efficient than those of the top grades. Under conditions 
of restricted feeding, however, the position is reversed and the 
pigs in the higher grades are rather more efficient than those in 
the lower. No definite figures on this point have ever been 
available before, and it was due to the planning of the experi¬ 
ment, in which each pig was fed individually, that they are now 
for the first time available. This conclusion seems very important 
for it emphasizes the dangers which attach to the selection of 
breeding stock on a basis of grading results, without at the same 
time checking up ** efficiency.” 

Some practical feeders have objected that while restricted 
feeding may give good results when pigs are fed individually, 
as in this experiment, ^e benefits cannot be obtained in practice 
when the pigs are fed in groups. This, however, need not be 
the case provided that certain conditions (conditions that are not 
abnormal in practice already) are lulfilled. The conditions are 
as follows. The pigs should be in pens of not more than a dozen. 
They should be reasonably uniform in size. There should be 
adequate trough room. It should be possible to exclude the 
pigs from the troughs until all the food has been put in. If these 
conditions are fulfilled every pig has an equal chance of getting 
its proper ration. If these conditions are not fulfilled then the 
stronger pigs will get considerably more than their weaker 
brethren. 

The authors would like again to emphasize the fact that these 
results have been obtained by using exclusively Large White 
pigs from the Cambridge University Farm herd. A description 
of the type of pig m the herd was given in the interim report. 

The authors wish to take this opportunity of thanlring Dr. 
Callow of the Low Temperature Research Institute for his work 
in measuring the carcases at the Bacon Factory, the Flmswell 
Bacon Factory for the facilities which they provided for doing 
this, and Messrs. Gamer and Sanders for their assistance with 
the statistics. Finally they would again like to express then 
gratitude to the Research Committee of the Royal Agricultural 
Society for a grant which made the experiment possible. 

W, S. MANSlTBLn. 
W. R. Tebhanb. 

R. B. PBAdOOK. 

The University Farm, 

Cambridge. 
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THE REPLACEMENT OF MANGOLDS BY 
WET SUGAR BEET PULP IN THE RATIONS 
OF FATTENING BULLOCKS. 

The establishment of the sugar beet industry in this country has 
resulted in a large reduction in the area of land under mangolds, 
with a corresponding decrease in the quantity of roots available 
for stock feeding. The by-products from the sugar beet industry 
have, in part, replaced mangolds and swedes for buUock feeding ; 
the bullocks receiving the tops in the yards and the pulp being 
fed in the wet or dry condition. 

Wet pulp can be fed right through the fattening period from 
October to April—as fresh pulp until the end of the factory 
campaign, and afterwards as clamped pulp until the supply is 
exhausted. Wet pulp is most likely to be economical as cattle 
food on those farms in the vicinity of a factory, as haulage costs 
are considerable and may make the price prohibitive on the 
more remotely situated farms ; but the possibilities of a return 
load of pulp from the factory, in the lorries that deliver the 
beet, may reduce transport charges. 

During the lifting season it is usually impossible to utilize 
the whole of the wet pulp supply immediately it is received from 
the factory, and some method of storing has to be adopted. 
Wet pulp that is required for feeding within a fortnight can be 
stored successfully in the turnip house attached to the bullock 
yard, or in a bay of a barn. Under these circumstances it is 
advisable to have a weH-dramed site for the pulp heap, so that 
the lower layers of the pulp shall not hold the water that falls 
through from the overlying layers. This method of storing is not 
suitable for pulp that has to be kept for several months because 
considerable wastage, due to the development of moulds, occurs 
in wet pulp that is left in contact with the air for any length 
of time. 

At the Norfolk j^ioultural Station the wet pulp that is not 
required for immediate use is clamped on delivery from the 
factory. In general, the method employed is to select a well- 
gained site near the farm buildings, so that the cost of carting 
into the yards may be reduced to a miniTniiTY> ; the site should 
also be close to a road so that, iE the state of the land will not 
allow the vehicle bringing the pulp to go on the field, the pulp can 
be unloaded from the road and thrown over the fence on to the 
clamp. The pulp is put into a compact prism-shaped mass, 
the base of the clamp being 7 feet wide and the height, before 
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any settling has taken place» from 4 to 5 feet. With these dimen¬ 
sions, 1 yard length of the clamp will hold approximately 1 ton 
of wet pnlp. The clamp is covert with a layer of soil from 4 to 6 
inches thick. The heap settles considerably during the first few 
days and excess water must be allowed to drain away if decay of 
the lower layers of the clamp is to be prevented. In this condition 
the pulp can be stored for several months without much wastage 
due to rotting. When opened, the layer of soil can be easily pared 
off, and the pulp, which is now a greyish white mass, is readily 
eaten by cattle. 


The Composition op Wet Pulp. 

An approximate idea of the relative feeding values of wet 
pulp and mangolds is obtained from the composition of the dry 
matter of these two foods. The most striking difference between 
wet pulp and mangolds is the higher fibre content of the pulp. 
Ninety per cent, of the fibre is, however, digestible, and therefore 
the feeding value is not adversely affected. Wet beet pulp has 
a hi^er protein content than mangolds, but the dSfference 
is small and probably does not add appreciably to its feeding 
value. When the moisture contents of the two feeds are taken 
into consideration, wet beet pulp has a higher feeding value than 
mangolds, as is shown by the following analyses from Bations 
for Live Stock (Ref. 1) :— 

Diy Matter Starch Protein 
per cent. EguiTalent. Egulvalent. 

Wet Beet Pulp . . 15-0 11-7 1-0 

Mangolds . . . 12-0 6-2 0-4 

On analysis, therefore, 1 ton of wet pulp containing 15 per 
cent, dry matter is equivalent in feeding value to 1*9 tons of 
mangolds with 12 per cent, dry matter, when compared on a 
starch equivalent basis. The replacement of mangolds by wet 
pulp, however, cannot be done on this basis owing to the variations 
in the dry-matter contents of both mangolds and wet pulp. In 
the above analyses, wet pulp is given a dry-matter content of 
15 per cent., but actually material with so high a percentage is 
not always obtainable, whereas a dry-matter content of 12 per 
cent, for mangolds is quite common. Therefore, in general farm 
practice, 1 ton of wet pulp would replace rather less than 1-9 
tons of mangolds. 


Trials with Wet Pulp. 

Much criticism has been offered against wet pulp as a food for 
fattening bullocks, chiefly by butchers, who claim that pulp-fed 
animals kill badly and that their meat “ eats dry.” To test the 
validity of these criticisms, and also to find out to what extent 
wet pulp can be relied upon to replace mangolds in the rations 
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of yard-fed bullocks, a series of trials were carried out at the 
Norfolk Agricultural Station from 1932 to 1934. The procedure 
in these trials was similar to that adopted for other bullock 
feeding trials, accounts of which have already been published 
(Ref. 2), Taking the trials together, the performance of 29 
bullocks on wet beet pulp has been compared with that of 
29 bullocks on mangolds. Usually the bullocks received fresh 
wet pulp until the end of the factory campaign, and after that 
clamped pulp. The supply of clamped pulp and mangolds was 
always e^austed before the bullocks were ready for market, so 
that both groups of buUocks were finished on dried beet 
pulp. 

Some dight difficulty was usually experienced in getting the 
bullocks, when they were first brought into the yards, to eat 
sufficient wet pulp, and consequently before the beginning of 
each trial there was a prelimmary feeding period during which 
the bullocks were allowed to become accustomed to the experi¬ 
mental rations. Some feeders have noticed that wet-pulp-fed 
bullocks tend to scour rather badly, but during the whole period 
of these trials no such trouble was experienced; this was probably 
because the buUocks were given a daily allowance of feeding 
chalk. 

Each group of bullocks was given a common basal ration of 
straw, hay and concentrates. Throughout each trial the concen¬ 
trate ration was gradually increased to compensate for the 
increasing wei^t of the bullocks, and at the end of the trial they 
were receiving from 6 to 8 lb. of cake and meal, consisting of 

to 2 lb. of cake and 4^ to 6 lb. of maize and other cereals, 
lanseed cake was not included in the rations. 

In determining the quantities of wet pulp and mangolds to 
feed, it was assumed that the feeding value of these two foods 
varied in direct proportion to their dry-matter contents. The 
quantity of mangolds that the root-f^ cattle would consume 
in a day was ascertained, and, by determining the dry-matter 
content of the mangolds, the feeding value of the roots ration was 
obtained. An amount of wet pulp, calculated to give the same 
feeding value as the mangolds, was fed to the pulp-fed bullocks. 
Minor adjustments of the two rations were sometimes necessary, 
because occasionally the pulp-fed bullocks could not consume 
afl the wet pulp offered them. Frequent dry matter determina¬ 
tions were done on the wet pulp and mangolds, and the rations 
were altered weekly to allow for the slight variations in the 
dry-matter contents. The daily rations of wet pulp and of 
mangolds consequently varied from 60-90 lb. and from 90-130 
lb. respectively. In each year the roots yard received a higher 
weight of dry mattw, since the ratio of dry matter to st^ch 
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equivalent was higher in the mangolds than in the wet beet pulp. 
This is shown by the following tables :— 

Weights of Nutrients (in lb,) of Bations at hegirmmg of Trial, 
1932-33. 1933-84. 1934-85. 


Dry matter (lb.) 

Boots. 

Wet 

Pulp. 

Boots. 

Wet 

Pulp. 

Boots. 

Wet 

Pulp. 

22*8 

18*4 

23*2 

19*0 

24*1 

19*6 

Starch equivalent (lb.) 

11*6 

11*8 

12*3 

12*2 

12*1 

12*0 

Protein equivalent (lb.) 

1*4 

1*5 

1*8 

1-9 

1*6 

1*7 


Weights of Nutrients (in lb,) of Rations at eoncktsim of Trial, 

1932-33. 1933-34. 1934-35. 

Clamped Clamped Clamped 

Boots. Pulp. Boots. Pulp. Boots. Pulp. 
Dry matter (lb.) . 23*4 19-9 25*5 20*8 26*9 22*1 

Starch equivalent (lb.) 12*4 12*8 14*0 13*8 14*3 14*3 

Protein equivalent (lb.) 1*7 1*8 2*2 2*2 1*8 2*0 

In spite of this difference between the dry-matter contents 
of the two rations, neither group of animals was ever restless, 
nor ever gave the impression that they were receiving insujBScient 
food. The food values of the two rations were almost the same 
in each year. The greatest difference was in 1932-^3, but here 
the discrepancy was only of the order of 3 per cent. The digestible 
protein is given as the ‘‘protein equivalent’’ because of the 
presence in the roots and pulp of “ amides ” or incompletely 
formed proteins. 

It was very noticeable, in the 1932-33 and 1933-34 trials, 
that the bullocks consumed more wet pulp when it was a week 
old than when it was quite fresh, a point that is borne out by 
the following figures.:— 

Average Consumption of Wet Pulp per head per day —lb. 

No, of days after delivery . 1. 2. 3. 4. 5. 6. 7. 8. 

Weight of wet pulp consumed,lb. 56 59 66 66 70 72 72 70 

In 1932-33 an attempt was made to discover why there was 
this preference for pulp that had been standing in a heap for a 
few days. Whilst no definite conclusion could be reached, the 
results of this investigation suggested that the heating of the 
pulp in the heap, and the increase in the density of the pulp as 
it was allowed to stand, affected the consumption of wet pulp. 

Results ob the Trials. 

During the winters 1932-33 and 1933-34 the trial periods 
were split into two parts, one in which fresh wet pulp was fed 
and the other when clamp^ pulp was used. In 1934-35 clam;^ 
pulp was fed for the whole of the trial period. In the following 
discussion no distinction is ma4a between the fresh wet pulp and 
damped pulp trial periods. This in no way affects the general 
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conclusions drawn from the trials, because the performance of 
the bullocks (except for a slight decrease in the hve-weight gain 
during the actual change over from fresh to clamped pulp) was 
not alected by the substitution of the clamped pulp for the fresh 
wet pulp. 

The trials were carried out with medium sized bullocks, the 
live-weight at the beginning of the trials varying from 8J to 9J 
cwt., and at the end from 10| to 11 cwt. The live-weight gains, 
the number of days in the trials, and the average daily live-weight 
gains are given in the following table :— 

1932 - 33 . 1933 - 34 . 1934 - 35 . 

Wet Wet Wet 

Pulp. Roots. Pulp. Roots. Pulp. Roots. 

Average live-weight gain—^Ib. . 243 269 180 210 133 130 

No. of days in trial . . .126 126 113 113 69 69 

Average live-weight gain per head 
per day. 1*9 2-1 1*6 1-0 2*3 2*2 

None of the differences in live-weight gains in the above table 
was statistically significant. If the results of the three trials be 
averaged it is found that the respective live-weight gains on wet 
pulp and mangolds were 1-9 and 2-1 lb. per head per day. The 

difference in the average gain of 0*2 lb. per head per day has a 

standard error of 0‘15 lb. and is therefore not significant. 

At the conclusion of the trials some of the bullocks were not 
“ finished/* and for the remainder of the fattening period dried 
sugar beet pulp was fed in place of the wet pulp and mangolds. 
As in the trial periods, there were no significant differences in 
the live-weight gains of the two groups of bullocks over the whole 
fattening period. The average daily live-weight gains over the 
whole period, t.e., over the trial period and the succeeding 
** finishing ” period, were 2 lb. (wet pulp and then dry pulp) and 
2*2 lb. (roots and then dry pulp). 

Neither was the quality of the finished animals adversely 
affected by the wet pulp feeding, as is shown by the following 


details of the sales :— 

Trial. 

No. of days 

Carcase 

Price per 
cwt. live 

1932-3a- 
Wet pulp 

to fatten. 

percentage. 

weight. 

145 

52*7 

s. 

38 

Roots . . . , 

144 

63*9 

38 

1933-34^ 

Wet pulp 

162 

54-1 

36 8 

Roots 

160 

54-0 

35 8 

193^35— 

Wet pulp 

97 

63*4 

32 4 

Roots . . , . 

97 

63*4 

31 11 


No importance can be attached to the very small differences 
in the carcase percentages. These percentages may be thought to 
be rather low, but this is because they were oalctilated not on 
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fasted live-weights but on the last farm weighing, which was 
taken before feeding on the morning of the day when the bullocks 
were sold. For the same reason the average price realized per 
live cwt. is smaller than it would have been had the fasted live- 
weight been used. Neither did the method of sale influence the 
comparison, for some of the bullocks from each group were sold 
privately on a dead-weight basis and the remainder on the open 
market. Thus there are no significant differences between the 
selling prices of the two groups of animals in either of the trials. 
On the average, the price per live cwt. of the pulp-fed bullocks 
was 3d. more than that of the root-fed beasts, but no significance 
can be attached to such a small difference. 

Goncltisions ,—^The results of these trials show that wet sugar 
beet pulp, both fresh and clamped, is a suitable substitute for 
mangolds in the rations of fattening bullocks. When the replace¬ 
ment is made after allowing for the difference in the dry-matter 
contents of the mangolds and the wet pulp, the live-weight gains 
of the bullocks are unaffected. None of the bullocks scoured 
whilst on the wet pulp, and it would appear that if bullocks are 
given a daily allowance of feeding chalk (in these trials 2 oz. per 
head daily were fed), no digestive disturbances should result. 
The quality of the carcases of the pulp-fed bullocks was equal 
to that of the bullocks receiving mangolds, and the butchers* 
report on the animals was to the effect that they were good 
quality beasts, there being no difference between the carcases of 
the bullocks from the two groups. 

Thus 1 ton of wet sugar beet pulp, with a dry-matter content 
of 15 per cent, is, in practice as m theory, equivalent in feeding 
value to 1*9 tons of mangolds of 12 per cent, dry matter. As 
was pointed out earlier in this report, the dry-matter content of 
wet pulp may be as low as 10 per cent., in which case the quantity 
of mangolds with 12 per cent, dry matter required to replace 1 
ton of wet beet pulp is approximately IJ tons. Wet beet pulp 
containing less than 10 per cent, of dry matter has been used 
in trials at the Norfolk Agricultural Station. From a practical 
farming point of view, it would be a great help if wet beet pulp 
could be bought with a guaranteed minimum dry-matter content. 
Not only would the farmer have some idea of the feeding value 
of the material he was purchasing, but he would also know that 
he was not paying freight on unnecessary water. 

Financial Considerations ,—^From the above trials it has been 
concluded that wet pulp can replace mangolds in the rations 
of fattening bullocks, but the factor which will decide whether 
wet pulp or mangolds is the more economical to use will be 
the relative cost of fattening on these two foods. The cost 
dE growing mangolds varies considerably from farm to farm; 



192 Bephzcenient of Mangolds by Wet Sugar Beet Pulp, 

Carslaw (Ref. 3) states that it varies from £12 13s. per acre 
on the l^hter soils to £18 Ids. on the heavier land. If an 
average figure of £15 per acre be taken for growing mangolds, 
and an average yield of 25 tons per acre be assumed, then the 
cost of 1 ton of mangolds in the clamp is 12s. The expenses 
connected with mangolds, however, do not terminate when 
the crop is harvested, but continue right through the winter 
mouths by the necessary carting from clamp to yard and the 
sKoing before feeding. Fresh wet pulp, on the other hand, is 
carted strai^t to the yard, and tiie carrying of the pulp to 
the bullocks is the only further labour necessary. Consequently, 
it is found that the number of bullocks that a feeder can look 
after is greater when they are fed on wet pulp than when the 
ration includes mangolds. If a bullock takes 20 weeks to fatten 
and receives a daily allowance of 1 cwt. of mangolds, the total 
quantity of mangolds consumed per bullock is 7 tons at a cost 
of £4 4b8, The weight of wet pulp, with 10 per cent, dry matter, 
that is equivalent to 7 tons of mangolds with 12 per cent, dry 
matter is 5*6 tons. It is impossible to put a general price on 
this weight of wet pulp because there are a number of variable 
factors, such as haulage costs and the amount of water in the 
pulp as it leaves the factory, to take into consideration. Fresh 
material would not be available for the whole of the fattening 
period, and clamped pulp would be necessary if pulp entirely 
replaced roots. The work involved in making the clamp, the 
subsequent carting of the pulp to the bullocks and losses in the 
clamp, all of which increase the cost of wet pulp feeding, make 
the valuation of pulp a difficult problem. But it the wet pulp 
actually fed to the bullocks, after allowing for all the items 
mentioned above, costs less than 15s.- per ton, then it is cheaper 
than mangolds for fattening bullocks, it Carslaw’s figures, as 
given above, can be apiplied generally. 

Thus the comparison between wet pulp and mangolds must 
be made according to the proximity of the farm to the beet 
factory, and the other factors as they affect each particular 
case. These trials, however, suggest that, provided all the 
pulp could be used on farms within 15 miles of the beet factory, 
it would be to the farmers’ advantage to buy wet pulp rather 
than to buy dry pulp or grow mangolds; although it is question¬ 
able whether this arrangement would suit the factories. 

Achnowledgemenis ,—^These trials were made possible by a 
grant from the Research Committee of the Royal Agricultural 
Society of England. The Committee of Management desire here 
to express their appreciation of the Society’s continued interest 
in, and financial support of, the work carried out on the experi¬ 
mental farm of the Norfolk Agricultural Station at Sprowston. 
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M.A., was responsible for the recording, and his assistance is 
gratefully acknowledged. 
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THE FARMER’S GUIDE TO 
AGRICULTURAL RESEARCH IN 1936, 


For the past twelve years the Royal Agricultural Society of 
England has issued annual summaries of Agricultural Research, 
as carried on in its leading branches, prepared under the direction 
of the Research Committee of the Society. The publication, 
originally issued under the title of Agricultural Besearch, is now 
known as The Farmer's Guide to Agricultural Research, for this 
describes the main purpose with which the Society undertook 
the work, namely, to spread the lessons of research among those 
to whom they are likely to be of greatest use by giving the farmer 
information on the results of the year’s work of the experimental 
stations in a summarized and simple form. 

The survey of scientific work which it provides is not limited 
to research conducted in the British Isles, but includes references 
to the results achieved in any part of the world from which light 
may be thrown on the problems of British agriculture. 

As last year, The Farmer's Guide forms a section of the 
Society’s Journal so that it may be in the hands of every member 
of the Society. At the same time a number of copies are being 
bound separately for distribution to the Press and to centres of 
Agricultural Education and Research. 

The Authors responsible for the various sections are the same 
as those who contributed to the issue of the previous year. 

A few copies of previous issues are still available. 
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I.—GRASSLAND. 

(a) The Improvement oe Poor Pastures. 

In the article on Crops and Plant Breeding published in tihe last 
issue of the Farmer's Chiide (Ref. 1), a brief mention was made 
of some general considerations underlying the improvement of 
poor pastures. It is, therefore, particularly interesting that the 
first report of the preliminary investigations (1931-35) in con- 
neotion with the Oahn HBl Improvement Soheme inCardiganshire, 
has lately been published in: a bulletin from Aberystwyth (Ref. 
2). The bulletin deate particularly/with establishment and 
maintenance of palatable sp^ies am of herbage plants on 
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poor hill pastures, and also with the occurrence of buried but 
viable seeds in such areas. 

The first article in the bulletin is by M. T. Thomas, who 
reviews the position in particular reference to the choice of 
species and strain; manurial treatment; establishment and 
cultivation; and after-management of the sown areas. The 
work was conducted at elevations between nine hundred and 
fifteen hundred feet on a vegetation which was originally 
dominated by Molinia (flying bent) or Agrostis-Fescue, with 
occasional and small areas of Nardua (mat grass), bracken and 
heather. The soils were of two main types—peaty soils which 
usually suffered from impeded drainage, and light, though 
often peaty, loams. Although these conditions are specially 
stated, the evidence may, in general, be said to apply equally 
to both types of soil and to all vegetation types studied in these 
experiments. 

The conclusions reached are that the most important measures 
in the improving of poor hill grazings are (1) correct manuring, 
and (2) the sowing of superior species and strains of herbage 
plants, which are either absent from the sward or are present 
in amounts which are very much too small to give good pasturage. 
It was found impossible to establish seedlmgs from introduced 
seed without the addition of phosphates and lime, and even 
dressings as light as 1 cwt. of high-grade basic slag were beneficial. 
But in order to ensure the sucoes^l establishment and develop¬ 
ment of the seedlmgs of such plants as indigenous perennial 
ryegrass, pedigree cocksfoot, pedigree timothy, crested dogstail 
and wild white clover, considerably heavier arid more complete 
dressings were necessary. These dressings were either applied 
initially or else were made up before the second year, and it was 
found that 10 cwt. of basic slag and 1 cwt. of mitro-ohalk were 
really essential for proper sward development and to prevent 
early reversion to the poor herbage. In addition, heavy initial 
dressings of lime had a beneficial effect on the botanical compo¬ 
sition in the fourth year, although the rate of growth was slower 
than on heavily slagged areas. 

lEgff With regard to cultivations, better results in relation to initial 
establishment and growth were obtained after ploughing than 
after harrowing, while there was some evidence that a year’s 
fallow would be best. But it is important to realize that the 
species did not aU respond in the same way, even though there 
was little difference in the botanical composition, at the end of 
the four years, between areas which had been drastically harrowed 
and areas wliich had been ploughed. Light harrowing, and 
“hoof cultivation” by sheep, were not satisfactory. 
cultivations were not practical it was found essential to lime a 
few years before sowing in order to help break down the mat of 



Crojpa and Plant Breeding. 


197 


imdeeayed vegetation before adding wild white clover and 
phosphate to continue the process. 

But questions of management cannot really be considered 
without reference to the species, because the two are closely 
associated. Wild white clover was found to be the key species 
in the improvement work because of the part it plays in helping 
to break down the mat, and because of its protein and calcium 
efiScienoy. It is well known that abundant phosphate, freedom 
from shading, and good consolidation are essential to the success¬ 
ful establishment and growth of this species, and in the work 
under review it was found impossible to replace this species by 
wild red clover, or by the two species of birdsfoot trefoil— 
comiculatus and L. major. 

Several grass species were tested and each had some appli¬ 
cation. Yorkshire fog, although it did not persist from commercial 
seed when heavily grazed and prevented from seeding, was 
extremely useful as a nurse crop to the other species because of 
its rapid growth after sowing. On account of this valuable 
character, and also because it holds the stock on the pastures^ 
it is advisable to include this species in mixtures ; but it must 
not be allowed to grow away from the stock and become unpalat- 
able, because it then competes with other and better species. 
The importance of Yorkshue fog may be seen from its eflEect on 
perennial ryegrass and cocksfoot; indigenous perennial ryegrass 
proved a very valuable grass, but if sown with Yorkshire fog, 
the grazing had to be heavy in the early years while the ryegrass 
was establishing itself, whereas, when sown by itself, ryegrass 
sujffered very much from heavy grazing in the first few years. 
Indigenous cocksfoot, on the other hand, would not establish 
with Yorkshire fog because its very palatable seedlings were 
tom out of the ground by grazing. Crested dogstail, which was 
found to be a very useful bottom grass, and shquld always be 
included in mixtures, competed with Yorkshire fog more success¬ 
fully than either perennial ryegrass or cocksfoot. Timothy was 
useless in competition with Yorkshire fog and, like the other 
poor competitors, had to be sown heavily to warrant its inclusion ; 
while sweet vernal grass, whose behaviour was much Bka that ctf 
Yorkshire fog, resembled crested dogstail in remaining very 
winter-green. 

Several mineral-eficient herbs were included in the experi¬ 
ments, and of these, ribgrass {Planiago hmeohta) was observed 
to be very well grazed. Yarrow, buttercup ^d daisy were also 
grazed to some extent, and it ,was found that>H these, species, 
established riiemselves most^satisfactorily when, the manuring 
was heavy. "" 

Although the above observations were made at elevations 
between xdm hundred md dftem hundred feet, the principles 
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underlying the improvement of poor hill pastures apply for 
lower elevations and on better soils. Thomas concludes that 
all grassland improvement in Wales first requires the creation 
of favourable conditions for the establishment of the better 
species, and then the sowing of the right strains of the most 
suitable species. 

The second article in this bulletin, by Milton, deals fully with 
the examination of soil samples from various areas in order to 
discover the numbers and species of viable weed seeds present, 
and to assess the degree of competition which would naturally 
result between the weeds and the sown species. The detailed 
information concerning each species cannot be discussed here, 
but certain points of general interest may be mentioned. No 
association was found between the number of weed seeds in the 
soil and the number of seeds of plants in the vegetation growing 
above. Thus in young swards of under five years the quantities 
of weed seed were out of all proportion to those of the cultivated 
grasses and clovers which dominated the sward. The same was 
true of swards over five years, except in the case of Agrostis spp., 
Yorkshire fog and white clover. On open hill pastures, on the 
other hand, the chief components of the herbage contributed the 
largest quantities of seed in the soil. Comparing the relative 
amounts of weed seeds in field soils and in the soils of open hiU 
areas, it was found that in the former the weight of buried seed 
was very much more than that of a good seeds mixture, While in 
the latter the weed seeds were not equivalent to a somewhat 
light mixture. The freedom of the open hill areas from the seeds 
of troublesome arable weeds is very important in the improve¬ 
ment of the pastTires of such areas, edthough the seeds of Molinia^ 
Nardvs, rushes, sedges, heather (Erica spp.) and heath bedstraw 
(Tormentilla) may be present in large quantities. On the other 
hand, the seeds of some desirable species such as Agrostis and 
fescue may occur, and these will help considerably in improve¬ 
ment work involving the establishment of these plants (see also 
Ref. 3). 

The reason for the deterioration of some poor hill pastures 
is discussed by Wyllie Fenton (Ref. 4) and Wilson (Ref. 6), 
and both authors stress the importance of changing the system 
of management in order to reclaim these deteriorated areas. 
Wyllie Fenton maintaios, as other workers have also done, 
that continued grazing with sheep leads to the spread of mat 
grass (Na/rdu$), Having once encroached on the.better pastures, 
mat grass increases because it is not grazed by sheep and is there¬ 
fore encouraged at the expense of the grazed species. The 
degree to which the mat grass spreads depends, however, on the 
intensity of grazing, and it is not xmduly encouraged when the 
grazing is light. Both Wyllie Fenton and Wilson emphasize 
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the importance of grazing cattle on hill pastures, the former 
stating that mixed grazing with cattle inhibits the spread of 
mat grass, and the latter demonstrating how the grazing of a 
small Galloway herd improved the size and quality of the lambs 
while at the same time lengthening the grazing period after 
burning. Experiments at Boghall not only demonstrated this, 
but also showed that the cattle made it possible, except on 
peaty soils, to practise continuous grazing without burning, 
Agrostia becoming the dominant grass instead of MoUnia, 
Although WyUie Fenton agrees that at present it is not economic 
to practise the hill grazing of cattle, Wilson advocates the use 
of this means of reclaiming poor pastures which, he maintains, 
is cheaper than cultivation and the application of phosphatio 
dressings. 

(b) Majetagement aetd BoTAETiOAii Composition op the Hbbbage. 

Detailed consideration of the effect of the grazing animal and 
different fertilizer treatments on the botanical compodtion of the 
herbage will be found m the two previous articles on Crops and 
Plant Breeding. In future only brief mention will be made of 
current research which amplifies the statements there made, or 
which contributes something new to this aspect of grassland 
research. 

Experiments have been conducted by U. Jones on the 
effect of different systems of grazing and mowing on the botanical 
composition of an Agrrosiz^-dominated pasture on poor soil. 
These confirmed his previous work in showing that species 
varied in their behaviour towards different intensities of grazing 
at var3rag periods of the year (Ref. 6). In all Jones’ experiments 
Agroatis has been encouraged by hard grazing, particularly in 
the spring, but in the most recent work white clover throve 
better under moderate grazing than heavy grazing. It is 
suggested that this behaviour of white clover may have been 
due to the low fertility of the soil, an interesting suggestion 
which emphasizes the need for caution in endeavouring to 
generalize on the subject of species behaviour. Both sweet 
vernal grass and crested dogstail were more successful with 
moderately light grazing than with heavy grazing, while the 
former was superior to the latter in the absence of the grazing 
animal. An interesting part of Jones’ work which requires 
emphasis is the effect of overstocking and understocking on the 
weed population. Overstocking enopurag^ the ^owth of 
creeping plants, annual weeds tended to colonize the bare 
patches, and the smaU prostrate weeds increased in number, 
Understocking, on the other hand, aflowed the .kig and 
stronger wee^ and grass^ to become the dominant feature, 
and although ihe number of weeds was smaller than on 
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overstocked areas, tkeir contribution to the herbage was greater 
by weight. 

Recent work by Blackman at Jealott’s Hill emphasizes the 
importance of temperature, in addition to the previous grazing 
treatment and the botanical composition, in affecting the 
amount of early growth to be obtained in spring by the use of 
nitrogen fertilizers (Ref. 7). The addition of nitrogen increased 
the rate of growth of the plants, particularly in the early stages 
just after growth had commenced; but the degree of earliness 
was dependent on the length of time during which the soil 
temperature remained between 42® and 47® Fahrenheit, as well 
as on the percentage of early grasses present in the pasture. 
Applications of nitrogen were most efficacious in inducing earli¬ 
ness when the rise in temperature was slow, while wdth rapid 
rises in temperature the effects of such applications were some¬ 
times negligible. This is explained on the hypothesis that when 
the temperature is low, nitrogen is the limiting factor to plant 
growth because of the inactivity of the soil micro-organisms, 
while with higher temperatures sufficient nitrogen for rapid 
growth is liberated in the soil without any application. 

Evidence obtained from pot experiments, and from plants 
grown under somewhat artiffcial conditions, while often providing 
very useful information concerning plant development and 
behaviour, must be treated With caution in any attempt to 
interpret, the results in terms of agricultural practice. Never¬ 
theless, such experiments are often very useful in explaining 
peculis^ties of field behaviour which it would be difficult to 
study under field conditions, and also in suggesting future lines 
of research on a practical scale. Three investigations of tins 
nature are described in Refs. 8,9 and 10, all of which are concerned 
with the study of individual grass species under controlled 
conditions. Lewis’ experiments (Ref. 8) consisted of treating 
perennial ryegrass, grown in a sand-bentomte medium of pH 7'61, 
with ammonium and nitrate nitrogen and studying their effects 
on the growth of the plants when cut at different stages. The 
restilts showed that there was a more rapid uptake, and a more 
efficient use by the plant, of the ammonium nitrogen than the 
nitrate nitrogen, the former giving significantly greater yields of 
dry matter, particularly in the early cuts. The percentage of 
dry matter in the cut herbage was roughly inversely proportional 
to the percentage of nitrogen, and except in the first cut made 
on the short grass, there was a higher nitrogen percentage in the 
cut herbage which had been dressed with sodium nitrate than in 
that treated with ammonium nitrate. 

Caldwell and Richardson (Ref. 9) also conducted pot experi¬ 
ments on the effect of ammonium sulphate, but in their case 
alsike and red clover were used. They concluded that there 
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was no evidence that ammonium sulphate was toxic to 
the clovers—^in fact there was a stimulation in the early 
stages—and they suggest that clover repression is due mainly to 
the competition of the more strongly stimulated grasses. These 
results are interesting in relation to the use of ammonium 
sulphate for the stimulation of the grass element in pastures 
and lawns at the expense of the non-gramineous species. 

The detailed specific behaviour of perennial ryegrass and of 
timothy grown in boxes and cut at ground level, half-an-inch high 
and an inch high, at 10-day and 30-day intervals, is described 
by Roberts and Hunt in Ref. 10. The effect of the cutting was 
measured in terms of root and shoot growth by calculating the 
dry weight, fresh weight, length of roots and^ number of tfllers. 
Ail forms of cutting checked the root growth of perennial 
ryegrass, and the extent of the check to growth depended on 
the severity of cutting. Timothy behaved very similarly, but 
the 10-day cutting did not check the roots to the same extent 
as in the case of perennial ryegrass. Both species suffered a 
check to shoot growth by the cutting. 

The significance of this work from the agricultural point of 
view lies in the different kinds of check to root growth shown 
by these two species. There was strong evidence ihat food is 
stored in the roots of perennial ryegrass, because these organs 
suffered a severe check in weight mcrease when the shoots were 
cut. It seems, therefore, that the food in the roots is transferred 
to the shoots ^ter the latter have been cut. Timothy did not 
behave in this way, there being no sudden check in the weight 
of roots after cuttrog, and the authors conclude that this is 
because in this grass ^e reserve food is stored ha the bulbous 
base of the shoot and not in the roots. It is suggested that 
this difference ha specific behaviorur may be important from the 
point of view of the survival and persistency of the two grasses 
under heavy grazing, perennial ryegrass being very persistent 
and timothy quickly disappearing under these conations in 
North Wales, It is obvious that under heavy grazing timothy 
must lose the large part of its food reserve owing to its being 
eaten by the grazing animal. Peremaial ryegrass, on the other 
hand, escapes this depletion because the food storage is under¬ 
ground, and can be drawn upon to replenish the young- 
developing shoots after grazing. 

Further work on the effect of cutting <m Ihe food reserves 
the plant is described in Ref. 18. 'Hie object was to investigate 
the effect of cutting red clover on the plant’s carbohycfrato 
reserves, because of the relation of the latter to the power of 
renewing growth and the ability to overwinter. It has pre¬ 
viously been shown by Sylvan and Grtodfield mdependently 
that lucerne has a long cn^ical of cutting in.tha auinunn, 
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and Sylv6n claims that a very late cutting did not endanger 
the overwintering. Grandfield, on the other hand, showed that 
cutting reduced the carbohydrate reserves in the roots, early 
and frequent cutting resulting in a lower, and infrequent cutting 
in a higher, carbohydrate content at the be^ning of the winter. 
The carbohydrates in the roots are the available food supply for 
growth in the spring, and it is generally thought that high 
carbohydrate reserves ensure better wintering, Virtanen and 
Nunnia’s work with Finnish red clover showed that cutting 
did not significantly affect the content of sucrose and other 
soluble sugars, the amounts of which were very low during June 
to August, but rose in the autumn. On the other hand, the 
total carbohydrates suffered a loss due to cutting and if the 
depletion coincided with autumn frosts there was liable to be a 
bad effect on overwintering. Nevertheless the apparent power 
of the plant to increase the soluble sugars after late cutting 
practically compensated for the decrease in insoluble carbo¬ 
hydrates, in consequence of which the total carbohydrates were 
higher with the later cuts. 

Accounts of experiments of a more practical nature are given 
in Refs. 11 and 12. The first is an account of manuring investi¬ 
gations of meadow land in Sweden. It is stated that, although 
phosphatic and potassic fertilizers favour the growth and 
increase the persistency of clovers, these fertilizers also increase 
the persistency of the better grasses such as timothy. The 
effect of fertilizers on the amount of clover and the total weight 
of hay at Craibstone is described in Ref. 12. Liming increased 
the amount of red clover in both hay and aftermath, and also 
increased the total weight of hay and aftermath. Lack of 
phosphorus depressed the amount of clover, and there , seems 
Kttle doubt that this mineral has a wider application, and a more 
uniform effect, on the growth of clovers than any other fertilizer. 

(c) Species Strain Investigations, 

Experiments on the behaviour of different strains of red and 
white clover at Craibstone (Ref. 12) showed that, of the red 
clovers, the late-flowering forms gave more clover in the hay than 
the broad red tjrpes. Within the late-flowering group, the earliest 
form, American Mammoth, was the poorest. The English 
Eastern-Counties strain was the best, being superior to the 
latest Montgomery and Swedish forms. In the aftermath, 
however, the Swedish late-flowering was the most satisfactory, 
with the English Eastern Counties second. Among the broad 
red strains Vale of Clwyd gave the best results in both hay and 
aftermath. In the aftermath alone the broad red strains were 
generally as good as the late-flowering strains, while English 
broad red and Vale of Clwyd were distinctly better. 
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The eff^ts of red clover on the grasses and on white clover 
were also investigated at this station. Too mnoh red clover 
depressed the grasses, and it is adv4ed that care should be taken 
not to include too heavy a seeding of any one clover type in a 
seeds mixture. There was a similar effect of red clover on some 
strains of white clover, and it was concluded that it is useless to 
include ordinary (Dutch) white, or any white clover that gives 
a weak chemical reaction, in a mixture with red; the white 
clover is prevented from developing in the first year, and it 
usually dies out in the second. 

Experiments on the feeding value of mixtures sown with 
different species and strains of grasses and clovers are described 
by I. Jones in Ref. 13. In very simple mixtures he found that 
the greatest increase in the live weight of grazing sheep, over 
a period of four years, was obtained from wild white clover and 
perennial ryegrass, with wild white clover and cocksfoot second, 
and peremual ryegrass and cocksfoot, without wild white clover, 
third. In pure species plots perennial ryegrass was superior to 
cocksfoot, while the productivity of wild white clover was more 
satisfactorily maint^ed when it was sown with peremual 
ryegrass and cocksfoot together, than with either of the species 
separately. 

In more complex mixtures to test the relative value of 
commercial and indigenous strains, the latter gave a greater 
live-weight increase and a higher stock carrying capacity. The 
best financial and agricultural results were obtained by sowing 
wild white clover with indigenous strains of red clovers and 
grasses, with perennial ryegrass included in preference to cocks¬ 
foot. Hays cut from indigenous seeds were also leafier and 
heavier than those from swards established from mixtures of 
commercial strains. The great importance of including wild 
white clover in mixtures was again demonstrated; pastures in 
which this species was included were more than 30 per cent, more 
productive from the point of view of live-weight increments, and 
possessed a stock carrying capacity nearly 15 per cent." higher 
than pastures sown without the wild white clover. 

(d) Species ae'd Strain Improvement* 

The improvement of grasses and leguminous plants for 
growth in particular areas is as much a study of the relation^p 
of the plant to its environment, and of plant adaptation, as of 
plant breeding in the more restricted sense. In developi% 
grassland areas, or areas for growing forage crops, considerable 
spade work on ecological lines has to be done before hybiidfration 
can be usefully attempted. The results of this type of work 
may be seen ih this counfry in, the development of loca or 
indigenous strains, and have h&sa discussed in previous articles 
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of this series. Further accounts of investigation of the same 
nature may be found in Refs. 14 and 16, which describe methods 
and problems in parts of Canada. Trials with^ single species 
and strains to determine their productivity, their responses to 
grazing and manures and their palatability are as much plant- 
breeding problems as general grassland problems. Where the 
conditions are highly specialized, owing to extremes of climate, 
questions of the relationship of the plant to its environment 
become increasingly important in grassland improvement work. 
In Western Canada, for example, the climatic conditions in the 
areas of dry-land agriculture practically limit the choice of 
forage crops to brome grass {Bromus inermis) ; slender wheat 
grass (Agropyrum tenerum); crested wheat grass (Agropyrum 
cristatum) ; lucerne {Medicago sativa) ; and sweet clover 
[MelUottis), Attempts are being made to improve these species 
by selection and hybridization. Inbreedin g and selection 
have produced improved strains of brome grass with a restricted 
spreading habit, while the Fairway strain of crested wheat grass, 
which possesses half the normal number of chromosomes, has 
been produced by similar methods. The improvement of lucerne 
by self-fertilization has been unsuccessful because the Grimm 
strains, which are exclusively used, lose vigour when such methods 
are used. Attempts are being made to produce higher seed- 
producing strains, in order to cheapen the seed, and also one-cut 
and pasture types. It is considered that Grimm cannot supply 
these latter needs, and new varieties and hybridization with the 
closely related species, Medicago fahata, are being tried. Inter¬ 
specific and inter-generic crosses are also being investigated with 
a view to the improvement of sweet clover {Melilotus). 

Reference to these methods of herbage-plant improvement in 
Canada has been made particularly to emphasize the fact that 
every problem of this nature requires special treatment. After 
detailed studies of the plant and its environment have been 
carried out, the breeder has to decide what methods can most 
profitably be employed for improving the available types. In 
some cases selection within the naturally occurring forms, 
followed by hybridization, is the obvious means. In other cases 
hybridization between different species of the same genus, or 
even between different genera, is being investigated as a means 
of producing new forms. Natural hybrids involving the genera 
Agrostis (bent grasses), Festuca (fescues), mdLolium (ryegrass) are 
known, while specific crosses involving these genera and many 
others, such as Agrop'^m, Ahpecwrm^ Bromvs^ Dactylis^ PhUum 
and Poa have also been found. Artificial species hybrids have been 
proved to be of economic value in a few cases. An example is the 
Oldenburg ryegrass ” {Lolium perenne and L. italicium), which 
combines the longevity and greater winter hardiness of perennial 
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ryegrass with the greater yield of Italian. Amongst leguminous 
plants, Medicago satim (lucerne) and M. fcdcata (spotted medick) 
have been hybridized with var 3 ring success in several countries. 
It is suggested that inter-specific hybridization might be profit¬ 
ably used on other species of herbage plants, as for example in 
the genus Dactylis (to get rid of the tuft-forming habit of cocks¬ 
foot) and in the genus Festuca (to produce forms of meadow- 
fescue which would be more strongly aggressive in pasture 
(Ref. 16)). 

A simple and elementary account of the significance of strain 
in herbage plants is to be found in Ref. 17. Although some of 
the information is relevant only to conditions in New South 
Wales, the general agriculfcoral considerations are true for all 
environments and are easily appreciated by the practical 
agriculturist. 

II.~M0DERN TENDENCIES IN PLANT BREEDING 
PROCEDURE. 

The means employed by plant breeders to improve the 
varieties of cultivated plants are of considerable importance to 
growers, because such means must to a large extent determine 
the type of improvement it is possible to achieve. The procedure 
adopted in plant breed^ is largely determined by the crop 
which it is desired to improve, and by the a^cultural and 
economic problems which have to be solved. It is impossible to 
generalize as to the most promising means of improving crops; 
each species requires separate consideration, and improvement 
cannot always be aohiev^ by the same methods. Plant-breeding 
problems are agricultural problems and, just as it is important 
for the plant breeder to appreciate the agricultural and economic 
considerations which make certain improvements desirable, so 
should the agriculturist be at least generally familiar with 
plant'-bireeding procedure. One of the easiest things in plant 
breeding is to produce forms which are new and different from 
those already in cultivation; but it requires very careful and 
patient work over a number of years to place on the market a 
new variety which is a definite improvement on the old ones, dr 
which fv^tfils some specific economic or agricultural requirement. 
Such ceiml varietiss as Yeoman> Little Joss, Victor, Wilhelmina 
and Holdfast wheats, Spratt-Aroher and Plumage-Archer 
barleys, Eagle, Onward and Resistance oats, are all i£e results 
df breeding with a defimte object in view. 

During the last few years increased scientific knowledge has 
been instrumental in introducing new conceptions in plant 
breeding, azKl has opened up new possibilities of producing 
improved forms of plants. most parts o£ the world plant 
breeders are busily exploring these new possibilities and things 
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axe being attempted which, only a few years ago, were considered 
quite impossible. Apart from actual achievements the newer 
methods axe of great interest in foreshadowing the possibilities 
of the future. In the brief review which follows reference is 
made to achievements of practical importance with crops which 
are not grown in this country, because it is only by this means 
that the significance and value of the modem research may be 
measured. 

(a) The Use oe Wide Crosses. 

During the present century hybridization has become the 
most important method of plant breeding because it offers the 
greatest chance of producing improved types. It is often 
possible by hybridizing two forms, each possessing some desirable 
characters, to combine those characters in one plant, or even to 
pmduce plants which are superior in some characters to either 
parent. In agricultural plant breeding, considerable improve- 
mente have resulted from close breeding, involving the hybridi¬ 
zation of nearly related forms or even forms which are direct 
blood relations. For example, many of the more popular 
varieties of barley of this and other countries are derived, by 
selection and hybridization, from the old Archer variety, while 
the old Squarehead wheat, and Probstier and Black Tartarian 
oats have similarly given rise to many widely cultivated forms. 
In temperate countries with a high standard of agriculture, this 
method of breeding by selection and hybridization with the 
families of proved parents has, over the last 25 or 30 years, 
produced many improved varieties of cereals. 

In recent years, however, research has shown that it is 
possible to obtain stable forms by hybridizing plants belonging 
to different q)ecies, or even to different genera. By this means 
new forms can be produced combining characters which it 
would have been impossible to combine by close breeding. It 
is indeed suggested by some investigators that the old close¬ 
breeding method has been fully exploited and that future advances 
in plant breeding will be possible only by the use of these so-called 
“ ’'^e crosses.” There is little doubt that this is a wrong 
condudon, but the possibilities of wide crosses are being investi¬ 
gated in many countees at present; results, so fax, and on the 
whole, are disappointing, but some achievements may be 
mentioned. 

Inter-specific and inter-generic hybrids are usually charac¬ 
terized by a high degree of sterility and by the production of 
large numbers of abnormal and worthless progeny. In spite of 
this difficulty careful selection work, and also the use of back- 
crossing, sometimes lead to the isolation of valuable plants. 
Sterility may be partial or absolute, and although the degree of 
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sterility is of vital importance in plants which are propagated 
by seed, it may be quite unimportant in crops which are pro¬ 
pagated vegetatively as, for example, sugar cane, bananas and 
potatoes. In such plants the production of true-breeding forms 
; is unnecessary, and improvement by wide crossing is therefore 
much easier than in those plants wHoh are propagated by seed. 
It is common knowledge that most crop varieties ti^t are 
vegetatively propagated do not breed true from seed. This is 
of no practical importance provided the vegetative parts which 
are used for propagation always give rise to plants that are 
uniform as regards their agricultural characteristics. 

Some of the outstanding results of the use of wide crosses 
are to be found in such vegetatively propagated types of plant. 
For example, hybridization between forms with different numbers 
of chromosomes has resulted in the production of new disease- 
resistant t 3 q)es of banana, while the sugar cane offers perhaps an 
even better example of the application of this method of breeding. 
As with the banana, cultivated forms of sugar cane are hybrids 
resulting from natural or artificial hybridization, but the types 
which yield most sugar belong to the species ScMharum offici- 
narum^ and are termed noble canes. These noble canes are, 
however, susceptible to certain diseases which ravage the crop. 
Now it has been discovered that forms of the species 3. spon- 
taneum and 8 . robustum, although inferior in sugar yield, possess 
a high degree of disease resistance, and these two species are 
being used in some countries for the transfer of this disease 
resistance to the noble varieties. In addition to simple species 
crosses involving the above species and 8 . barberi, triple species 
crosses of 8, officinarum X 8- spontaneum X 8. barberi are 
being made in India in the search for disease-resistant forms 
(Ref. 19). Important practical results have already been 
obtained in this way and the most valuable forms at present 
cultivated owe their origin to this method, while improved 
noble canes, possessing disease resistance, are being farther 
utilized for hybridization with native varieties (Ref. 20). 

Experiments are abo being made on the hybridization of the 
genus Saccharum with the genera 8orghum and Erianthus^ For 
the most part this work is experimental and nothing of real 
economic value has yet resulted; crosses involving 8orghuni 
varieties with 8acch^m officinarum seem to be the most 
promising. The object of these crosses is to obtain earlier- 
maturing forms of cane with a wide range of growth. Earliness 
and a fair sugar-content have been obtained, but there is a lack 
of vigour in all the selections so far made. There is a possibility, 
however, that this lack of vigour might be remedied by back- 
crossing the hybrids on to sugar cane (Ref, 21), There also 
appear to be some natural hybrids of Stmlmum and Erkmihm 
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which are cultivated as sugar cane in parts of the world; but 
these are, for the most part, native forms of but little economic 
importance. Although these generic crosses are usually charac¬ 
terized by very high degrees of sterility, one example of extra¬ 
ordinary fertility has been observed in a sugar cane X millet 
hybrid (Eef. 23). 

Wide crosses involving hybridization of wheat with the 
genera Agropyrum^ Secale (rye) and Aegihps have attracted 
considerable interest during the last few years. There is an 
extensive literature on this work, but a great deal of it is of purely 
academic interest and need not be considered here. A selection 
of the more recent accounts of these generic crosses in wheat is 
included in Refs. 24 to 42, but many of these are in Russian. 
As far as may be judged, the work has not gone far enough for 
the true value of this method of breeding to be assessed, nor is it 
probable that all the possible means of exploitation have as yet 
been tried. The most promising crosses are those between 
T, mlgare (the bread wheats) and certain species of the genus 
Agropyrum (to which belongs the common couch grass) because 
these two genera appear to be closely related. These crosses 
differ from most inter-generic crosses in producing a large number 
of intermediate forms, a natural consequence of the chromosomal 
relationship of the two genera. Very promising annual wheat 
forms, which breed true and have the same number of chromo¬ 
somes as the bread wheats, are reported by Veruschkine as 
resulting from crosses involving these two genera (Ref. 24). 
Some of these possess good baking quality and resistance to 
bunt and smut, wiile others yield grain which makes better 
bread than the standard bread wheat u^d in the investigation. 
Amongst the intermediate forms are some disease-resistant 
forms which are highly productive in spite of their having small 
grain, it being claimed that they yield twice or three times as 
much grain, of a higher protein-content, than the standard 
bread wheat variety. These intermediate forms have 66 chromo¬ 
somes compared with the 42 chromosomes of the bread wheats, 
and represent, according to the investigators, an entirely new 
range of wheat types. 

One of the objects of these crosses between Triticnm and 
Agropyrum is to obtain extremely, hardy, perennial wheat 
forms. The perennial types so far bred have resembled the 
Agropyrum parent too closely to be of any great value, and it 
appears to be a very complex problem to combine a reasonable 
size of grain with cold-resistance and the pereniaial habit. But 
the most promisrog method of obtaining perennial wheats seems 
at present to be by this form of hybridization with species of 
Agropgrum, because of the greater ease of crossing, the higher 
fertility of the hybrids (which often increases from year to year) 
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and the greater combination of desirable characters in this 
genus (Ref. 26). Veruschkine does not consider that the new 
forms which appear as the result of these wide crosses are all 
due to hereditary recombinations, but agrees with another 
investigator, Meister, that some of them result from mutations, 
or “ sports,” which are stimulated by the process of hybridization. 

Results like those described by Veruschkine are reported by 
other Russian workers. Derzavin (Refs. 26 and 27), who claims 
to have stimulated the quest for perennial forms of agricultural 
plants by his discovery of a perennial barley in the mountains 
of Transcaucasia in 1930, states that he has obtained wheat 
forms with increased yield, and with resistance to brown rust 
and drought, by hybridization and selection of wild and cultivated 
forms. Derzavin is also working with rye, vetches and sorghums 
in an endeavour to produce perennial forms ; while an interesting 
experiment with sunflowers has as its object the production erf 
forms which produce both seeds and tubers. Tzitzin (Refs. 
28, 29 and 30) reports hybrids from Triticum and Agropyrum 
which successfully resisted droughty conditions and dust storms 
which were disastrous to wheat. Annual forms with a high 
yield and a satisfactory thousand-corn weight were selected, 
while the constant perennial forms, although initially possessing 
a low thousand-oom weight, ajre apparenfly improving in this 
character, and also in yield, from year to year. These perennial 
forms are thought to be of value for the far north and for arid 
conditions, because they are very early and also because they 
have inherited the luxuriant root system of the Agropyrum 
parent and are very drought-resistant. Tzitzin’s annual hybrids 
also excelled the wheat parent in yield, quality and disease 
resistance, and it is interesting that he found the Agrop^um 
parents to possess ^ain of very high protein content, which 
was very easy to null and gave a high yield of flour. Hybrid 
forms were selected which gave flour of * excellent texture and 
colour, and the loaves were of a better size and porosity than 
those from common wheat {T, mlgare) flour. Gcin (Ref. 31), 
in crosses between various species of Agropyrum and soft and 
hard wheats, found that all the hybrids were perennial and 
showed an equal tendency to vegetative and sexual reproduction* 
Most of his flrst-generation plants were self-sterile, so that 
he found it necessary to back cross them. The percentage 
of perennial forms decreased with each generation, and in 
later generations he was able to select valuable annual and 
perennial forms, some of which were very vigorous and pro¬ 
duced many tillers, a character which suited them for forage 
purposes. Khiznjak (Ref. 33) also refers to a considerable degree 
of sterility in crosses of T, mlgare and T, d/wrum with species 
of Agropyrum^ and describe the use of bads:-crossing to increa^ 
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fertility. By this means he was able to select very vigorous 
perennial wheat-like types with fair fertility. 

Hybridization of Triticum forms with the genus Secale (rye) 
does not appear to have given such promising types as the 
hybridization of Triticum with Agropyrum. Nevertheless a new 
grass Triticcde has been named as a result of crosses between 
the two former genera, and forms of this are said to be cultivated 
on a wide scale in parts of Russia. The most promising types 
are constant, 56-chromosome, forms ; Katterman gives accounts 
of this work in Refs. 34, 35 and 36. Katterman, however, does 
not think that there is a strong probability that such constant 
intermediate forms will be repeated with back-crossing methods, 
and the forms which have already been produced are being 
investigated. N. 6. Meister (Ref. 37) states that these 56- 
chromosome forms (amphidiploids) were not of sufficient value 
to be released for general cidtivation, but they are being used 
for further hybridization. He found that the most satisfactory 
rekdts were to be obtained by back-crossing the first-generation 
hybrids to wheat, by which method new and valuable forms 
with regard to yield, disease resistance, quality, earliness, 
cold-resistance and drought-resistance were obtained. G. K. 
Meister (Ref. 38) reports constant perennial rye-wheat hybrids 
with excellent quality, in addition to crosses of Agropyrum with 
both Secede and Triticum, while a valuable rye-wheat hybrid 
has apparently been produced at the Saratov station in Russia ; 
it is said to be extremely winter-hardy, disease-resistant, with 
high tillering and high yielding capacity, good quality and large 
gram (Ref. 38), 

Crosses of the genus Aegilops with Triticum have been tried 
from time to time, but for the most part the results have been 
of interest with regard to the relationship of these two genera 
rather than in the production of new and improved forms. Two 
accounts of invesi^ations involviag these genera are given in 
Refs, 40 and 41, while reference to the use of Aegilops for the 
production of drought- and disease-resisting forms is made in 
Ref. 42. As in most generic crosses, the first generation hybrids 
are sterile, and the usual procedure of back crossing to wheat 
has to be practised in order to extract fertile types. Occasional 
fertile amphidiploid plants are found in the first generation, as 
has been mentioned in other generic hybrids, and these plants 
are constant because of their chromosomal complements. In 
Ref. 42 mention is made of crosses between the genera Haynaldia 
and Triticum, but these do not appear to be important; the 
only fertile plants which have appeared are in the cross Hay- 
ruMia x T, iurgidum (Rivet wheat). 

Species crosses in wheat have been widely investigated, 
maixdy with the object of producing disease-resistant forms of 
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Triticum vulgare, or bread wheat. Some of these species crosses 
are easily accomplished, and there is a high degree of fertility in 
the progeny; other crosses are very dSScnlt or have proved 
impossible up to the present, and in some cases all the progeny 
is sterile. The reason for this difficulty is the difference in 
chromosome number between some species ; those forms which 
are most dissimilar m this respect being difficult to hybridize. 
Crosses which have proved successful from the economic point 
of view are those involving the species vulgare and durum ; these 
have resulted in the two varieties Marquillo and Thatcher which 
are resistant to stem rust {Puccinia graminis), MarquiUo was 
derived from a cross between Marquis (vulgare) and lumillo 
(durum)^ while Thatcher is a complex hybrid extracted from 
Marquis-Iumillo x Kanred-Marquis. Both varieties have been 
produced, and are being grown, in the United States, but 
MarquiUo has never become a commercial success because the 
grain contains the yeUow colouring matter of lumillo which 
persists in the flour and in the bread. Another bread-wheat 
variety resulting from a species cross (vulgare X dicoccum) is 
Hope. This again has never been widely grown because, although 
it is resistant to stem rust and smut and is of fair bahing quality, 
it does not yield weU and is susceptible to heat and drought 
(Ref. 43). Hope is quite remarkably resistant to stem rust, 
approaching in fact the near-immunity of the Yaroslav emmer 
wheat which is one of its parents. It is, therefore, being used, 
together with an allied strain designated as H-44, as a disease- 
resistant parent in further crossing, and a new variety called 
Apex has been produced at Saskatoon, Canada, as a result of 
a complex cross involving these two forms. Work in the United 
States is continuing in the search for disease-resistant forms to 
combat the serious epidemics which occur from time to time, 
and in addition to Hope and H-44, other varieties such as 
Ceres, which is the most widely grown hard spring wheat in that 
country, and an Australian variety called Tlorence, enter into the 
programme. Finally, the species T, timopheevi^ which shows 
complete immunity to rusts, smuts and mildews, is being 
investigated. Unfortunately, it is being found extremely 
difficult to hybridize this species with the vvigare or bread 
wheats, and up to the present no progress has been made with 
it as a parent. 

Species hybrids have been, and still are being, produced in 
many other crops. Attempts are being made to produce disea^- 
and frost-resistant potato varieties by crossing with wild species 
(Ref. 44), while in Avena (oats) (Refs. 45 and 46), Nicotiana 
(tobacco) (Refs. 47 and 48), Oossypium (cotton) (Ref. 49), 
Braasica (swedes and turnips) (Ref. 48), Medicago (lucerne) 
(Ref. 50), species crosses are also being investigated. In some 
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oases Kttle has been done to improve the cnltivated forms by 
this means, and the attention of the research worker is at present 
engaged on the more academic problems. In the case of the 
potato and oats, however, breed^ work has been directed on 
more economic lines, and has a toeot interest for the British 
farmer. Many new species of potato are being investigated in 
order to find forms which may be used in breecfing new varieties 
which can be grown under conditions where the existing varieties 
fail, or which may be used in the search for disease- and frost- 
resistant varieties. Successful inter-specific crosses for frost- 
resistance are reported by Eussian workers who are hybridizing 
the domestic potato {Solanum tuberosum) with 3 . curtilobum, 
while the species 3. demismm is also being used. Disease resist¬ 
ance, particularly resistance to wart and blight, is also being 
sought ^ by these means in this and other countries, and 
S, andigenum, 3. demissum, 3. Antipoviezii, jS. neoantipoviczu, 
S. aguscoense and 3. Aya Papa are being investigated. Hybridiza¬ 
tion of 3. tuberosum with 3. demissum has so far proved dis¬ 
appointing because of differences in chromosome number, but 
some of the other species have the same chromosome number as 
the domestic potato and are therefore more promising. In the 
case of oatSj E. T. Jones at Aberystwyth has hybridized A. sativa 
with A. sterilis, and A. brevis with A. strigosa. By this means 
improved forms of oats have been produced which are cultivated 
in some parts of Wales. 

(6) Tbh AiiTEBATioiir oy Cbdromosome Nxtmbeb, and toe 
I imuoEMBNT oy MiJTATioisrs BY Abtutoiai. Means. 

It has been mentioned above, in discussing the significance 
of wide crosses, that new forms with increased chromosome 
numbers are often produced. These forms are called “ polyploids^^ 
^d the hybridization of different species or genera is the most 
important method of producing such polyploid plants. But 
hybridization sometimes leads to a halving of the parental 
chromosome number and the production of what are termed 
haploids. For the most part these haploids are of no economic 
significance, and the polyploid forms are more important in 
plant-breeding work. Hybridization is not, however, the only 
means by which the chromosome number of plants can be 
altered, experimental work having shown that this may be 
accomplished hy exposing plant tissues to abnormal conditions. 
A brief account of the various plant species which have proved 
susceptible to various treatments, including exposure to X-rays 
and teinperatures, injection which chemicals, injury and 
ce^rimging, is given in 51^ while an account of polyploid 
hybrids is also given in this reference. The alteration of chromo¬ 
some number by means other than hybridization has proved of 
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considerably less value than the alteration by hybridization, 
and need not be discussed here. Nevertheless the possibilities 
of using such means, and the possible occurrence of natural 
polyploids through exposure to extreme climatic conditions, 
should not be overlooked. Mutations, or “ sports,” may also 
arise by artificial treatment, and a good deal of work has been 
done with X-rays in this connection. Up to date, such mutations 
have been entirely useless from the plant-breeding point of view 
because they have proved to be for the most part retrograde 
steps instead of improvements. 

AH these methods of changing the chromosome complement 
of plants are attempts to induce a variability greater than that 
which can be achieved by close breeding. Investigators engaged 
upon such work hope that new forms of plants may be produced 
with combinations of characters unknown in any existing 
cultivated types. Some of these investigators also feel that little 
further progress can be expected from close-breeding methods 
because most of the useful combinations of characters have 
already been made. If this is the case, and if plant breeding is 
to continue to serve any useful function, it is essential to introduce 
new characters by other means. It is doubtful, however, whether 
such views are applicable to many crops, and whether many 
plant-breeding problems can be solved by the means advocated. 
These questions will be briefly discussed in the following section. 

(c) The Present Position of Plant Breeding. 

Workers in plant breeding are at present following up the 
new and stimulating ideas which have resulted from modem 
genetic research. It is unlikely that the new methods will be 
equally useful in all cases, and each breeder has to decide for 
hknseH how far such methods as wide crosses and induced 
polyploidy will prove useful to him. Outstanding success has 
been obtained by wide crossing in sugar cane, while this method 
has also had some success in wheat improvement. The full 
significance and the economic value of the inter-generic crosses 
wdth wheat remain to be seen, but it is probable that they , will 
have only a limited application under special conditions. The 
use of such extreme methods will probably be justified only in 
extreme cases, and where the immediate problem caimot , be 
solved by the older and more refined methods. In the examples 
quoted it has been found necessary to turn to related species 
or genera because some important character was lacking in the 
cultivated forms. In some cases the very existence of the 
cultivated crop has been threatened by ejudemic disease, while 
in others the aim has been to produce completely new forms for 
extreme conditions. In this country we have no great extremes 
of climate, and epidemic plant diseases, except perhaps in the 
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hop and potato crops, are relatively unimportant. It follows 
that cere^ breeding, in the immediate future, will probably be 
most successful if it is conducted along the old intensive lines, 
whereas if any radical improvement is to be made in the disease- 
or cold-resistance of the potato, specific crosses will be necessary. 

These two examples emphasize the present position in plant 
breeding. Investigations now in progress may possibly prove 
the desirability of research programmes on cereal improvement 
by wide crossing, but such programmes, if they are to produce 
results, must be of a long-term character and necessarily be 
expensive to carry out. Experienced breeders throughout the 
world are anxiously considering the next steps in the improvement 
of their crops and it may be worth while summarizing some of 
their most recent views. Coons (Ref. 54) believes that sugar beet 
improvement in all beet-growing cotmtries may possibly depend 
on hybridization with garden beet, Swiss chard, mangolds and 
maritima. Such a step would introduce into the crop that 
greater variability which is particularly wanted, all modem 
varieties of beet being closely related genetically. On the other 
hand, according to Gamer (Ref. 52), most tobacco breeders are 
of the opinion that improvement of this crop by hybridization 
should be mainly restricted to strains or varieties that are closely 
related geneticafiy. These tobacco breeders consider that specu* 
lative t^e crossing is a waste of time because of the complexity 
of the inheritance of the economic characters, the difficulty of 
selection and the subtilty of environmental influences. Tobacco 
is a good example of a crop whose economic value is depen¬ 
dent on obscure questions of quality, where the introduction of 
new blood by wide crossing would probably lead to deterioration 
and almost certainly result in great coxifusion. Inter-generic 
hybrids of maize have been produced, but apparently American 
breeders are not hopeful of useful improvements by the use of 
wide crosses. On the other hand, Jenkins (Ref. 53) considers 
that greater knowledge of the inheritance of important economic 
characters is the most urgent need in maize breeding, but sees 
some promise in the idea of doubling the number of chromosomes 
(by the application of heat to the young ears). Such a procedure 
creates ihe possibility of fertile hybrids among species which 
differ in their chromosome numbers. 

It seems reasonable to conclude that the value of the newer 
methods of plant breedi^ will ultimately depend on the par¬ 
ticular crop, and on the kind of improvement which the economic 
and environmental conditions demand. Where intensive 
methods of breeding, continued over many years, have resulted 
in the production of highly specialized varieties in countries with 
equable conditions, there is good reason to expect further 
improvements by a continuation of the old and well tded methods. 



Crops and Plant Breeding, 


215 


It is true that with each successive step of improvement the next 
becomes more difficult, and that a time may come when it is 
necessary to resort to different and more drastic methods. It 
is, however, unreasonable to expect a plant breeder to hybridize 
highly specialized varieties with other species which possess no 
particular character that he desires ; it would be just as reason¬ 
able to ask breeders of highly improved Jerseys or Friesians to 
try a cross with a zebu or a bison. On the other hand, the 
possible advtotages of inducing greater variability cannot be 
overlooked; it is impossible to predict the range of forms which 
may result from the hybridizing of two plants which differ 
widely in their genetic constitutions and environmental requhre- 
^ ments. Most plant breeding stations are therefore carrying on 
: speculative crossing of this sort while at the same time contmuing 
breeding by the old and well proved methods. 

In contrast to the use of wide crosses is the hybridization of 
individuals within one variety. For many years it has been 
recognized that varieties of self-pollinated crop plants may be 
mixtures of more or less closely related forms, and the production 
of new varieties by selection and hybridization within such 
varieties has often been claimed. The possibility of improvement 
by such methods is greatest in the case of old-established varieties 
which have not been subjected to selection, and also in hybrid 
varieties of varying ages. In the former case there is liable to 
be an admixture of types of unknown origin; in the latter new 
forms may have segregated from what at first appeared to be 
a uniform population, it being humanly impossible to ensure 
that such a population is true-breeding for every character. In 
relation to the latter point it is well known that hybrid varieties 
may sooner or later throw ” off-t^es,” which may detract very 
considerably from their economic value. In such cases it is 
necessary to re-select and isolate the superior forms if the 
standard of the original variety is to be maintained, and hybridi¬ 
zation between selected plants may be practised as a possible^ 
means of further improvement. The ephemeral nature bf* 
hybrid varieties need not, in itself, be a disadvantage, but it 
does entail constant observation on the part of plant breeding 
authorities and seed houses to ensure that purfe stocks are. 
always available to growers. Indeed this very instability may 
be a source of valuable new stocks, and its occurrence serves 
emphasize the need for a constant and, unbroken s^uence 
of research work on plant breeding problems. 

The Russian investigator Lyseiko has lately claimed to have 
I made very rapid improvements in wheat by selection and 
I hybridization within a single variety. In* his earlier works 
^Lysenko admitted that a variety might change and become a 
mixture of types through segregation (Ref. 62), but in later works 
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he denies this, and says that self-pollinated crops degenerate 
because of the too great similarity of their reproductive cells 
(Ref. 55). Whatever the explanation—^and most geneticists 
would agree that it is segregation—there is no doubt that hybrid 
varieties are seldom true-breeding for all their characters ; this 
fact suggests the question as to how far it is necessary or desirable 
to have complete homozygosity (i.6., true breeding for every 
character) in varieties of estivated crops. It is very probable 
that a certain amount of genetic variability in a variety is not 
undesirable, provided, of course, that the economic value of the 
product is unaffect^. Genetic variability means greater 
adaptability and, while there is no clear evidence on the point, 
many practical men believe that the highest yields are to be 
obtained by mixing varieties together. The question as to how 
far it is economic for a plant breeder to pursue the quest for the 
completely homozygous strain has never been answered, but 
there is every reason to think that the importance of “ purity 
of seed ” can be overrated if by purity we mean strict genetic 
purity. The completely stable and true-breeding variety may 
not be altc^ether desirable even if it were possible to obtain it, 
though relative stability of important economic characters must, 
of course, be secured. Homozygosity (purity of type) is, strictly 
speaking, only a relative term, and it is interesting that some 
breeders have come to the conclusion ihat a relatively high 
decree of homozygosity*’ is in some cases aU that heed be 
secured. 

(d) PliANT BSBEDma AND SOIENTIFIO DEVELOPMENTS. 

Genetics is concerned with the study of hereditary phenomena, 
while c 3 rtology is largely concerned with the behaviour and 
structure of the chromosomes which are believed to control the 
heredity of all living organisms. Both these sciences should, 
therefore, have a direct influence on plant breeding. Many 
investigators feel that genetics and cytology have placed plant 
breeding on a firm scientific basis. Unfortunately, although 
plant breeding is directly dependent in some ways on the findings 
of genetic and cytological research, it is still far removed from 
being an exact science. The reason is that genetics, which has 
been of a great service in explaining the method of inheritance 
of many characters in plants, has so far failed to elucidate the 
heredity of the important physiological and economic characters 
with which the plant brewer is concerned. (Senetic science is 
conoemed largely with the study of more or less simple morpho- 
togical characters such as flower colour, chaff colour and grain 
colour, although some characters of a more complex kind have 
been studied and explained. Plant breeding, on the other hand, 
is mainly conoemed with characters like earliness and lateness. 



quality, yield, and resistance to lodging. These characters are 
very complex, are very strongly affected by environment, and 
are difficult to measure by eye. Moreover, many of them are 
not completely understood because the development and 
behaviour of plants have not been sufficiently studied by botanists. 
The plant breeder is, therefore, in some cases, in the position of 
worl^g with characters whose real nature is not understood and 
whose mode of inheritance is not known. In these circumstances 
he is, like the animal breeder, dependent for any success he may 
achieve on his experienced eye judgment. 

How far plant breeding has become a science and how far 
it remains an art, depends, of course, on the type of breeding 
work being done. The matter is of some importance to the 
farmer because it might appear from tbe writings of some 
investigators that the plant breeder can now produce improved 
varieties to order with mechanical regularity and precision. The 
fact is that this state of affairs has not yet been reached ; it is 
still possible for a plant breeder to achieve great success without 
any scientific training whatsoever. This does not mean that 
science has not helped in the solution of many problems, and, 
indeed, much of the routine work of plant breedj^ is based on 
scientific knowledge which has made for the saving of much time 
and money. A brief general discussion of the application of 
scientific methods in plant breeding is given by Bell in Ref. 56, 
while further views of a more special nature may be found in 
Refs. 67-67. A perusal of these papers will show that many 
geneticists and cytologists tend to regard plant breeding as an 
j applied science, while the experienced plant breeder regards 
I his work as still largely an art, dependent for its success on tbe 
^personal judgment and skill of the breeder. • 

For ■^e present the truth seems to lie between these two 
extreme views. Genetics and cytology have both contributed a 
great deal to plant breeding procedure, but their application is 
as yet limited. The successful selection of individual plants from 
hybrid populations, which is the key to plant improvement by 
hybridization, is still largely a matter of personal skill and‘ 
judgment. On the other hand, chemical, physical and statistical 
.aids to selection can be utilized with some success in certain 
stages, and may often help the breeder towards the greater 
control and precision which he so muci needs. Before any 
great advance can be made in the endeavour to make plant 
breeding a really scientific business, a good d^al of work is 
necessary on the physiology and development of the plant, com¬ 
bined with an intensive study of the nature and mod^ of inherit¬ 
ance of those character complexes which are loosely termed 
economic characters.” When farther knowledge bn these 
matters is available, and when the^ Imredit^ oonstitatioh of 
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indiYidual plants can be accurately analyzed and distin^shed 
from, the effects of environment, then plant breeding will have 
made a great advance towards becoming a science. 

The general organization of plant breeding in various comitries 
of the world, and the methods at present employed m the 
improvement of different crops, are described shortly in the 
Report of the International Congress of Plant Breeders (Ref. 68). 
This report gives interesting accounts of the various types of 
organization which all progressive countries possess, not only for 
the prodtLction of new and improved varieties of cultivated 
plants, but also for the maintenance of these improvements and 
their quick and efficient dissemination to farmers. The duty of 
the plant breeder to the agricultural community does not stop 
with the production of improved forms ; but there must be an 
efficient means of passing on these forms to the farmer and an 
organization to ensure a plentiful supply of seed. Unless con¬ 
sideration is given to these latter points, there is liable to be, 
at the best, a long lapse of time between production and utilization, 
while, at the worst, improved varieties may never be able, 
because of lack of advertisement, to show their true worth. In 
some countries, state-aided plant-breeding institutes are pro¬ 
vided with the necessary machinery for marketing their products, 
and providing the farmer with the necessary information about 
them, Unl^s this is done, the old-established varieties and: 
new sorts that are well advertised will be those that are grown,' 
and the true value of the plant breeder’s work may never be ; 
realized. The only true test of the economic value of a variety - 
is the success it achieves once it has become known and is 
available for general cultivation; it then automatically finds its 
own level. Until that stage has been reached a certain amount 
of propaganda is necessary on the part of those who are respon¬ 
sible for supplying seed to farmers and advising them as to the 
most profitable varieties to grow. 

in.— WHEAT. 

(a) Quality. 

Many countries are endeavouring to become self-sufficient in 
the matter of essential foodstufe and, as one might expect, a 
good deal of attention is being focussed on the breeding of wheats 
of good baking quality. The subject was discussed generally in 
issue of this ^ide, and recent trials and breeding work 
in this country were described. The work is still being hindered 
by the lack of any reliable test for small samples of grain. In 
1934 the Imperial Bureau of Plant Genetics, Cambridge, published 
a bibli<^aphy on baking quality tests in which some of the 
more important methods are briefly discussed (Ref. 69). The 
whole of this bibliography is most useful to the breeder, but the 
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only part of direct importance to the farmer is that which 
discusses the possibility of judging baking quality from the 
physical characteristics of the grain. The most useM characters 
are vitreousness, hardness, colour, feel, bushel weight and size 
of grain (thousand-grain weight). Opinions differ as to the 
exact value of these characters in assessing quality; but most 
investigators agree that their value varies with the conditions 
and with the varieties under consideration, and that no one 
character by itself is sufficient guide. For example, the vitreous¬ 
ness (flintiness) of the grain is one of the characters most 
commonly employed, and although there is fairly general agree¬ 
ment that this is a useful guide, some investigators think that 
it is misleading. The real question is how far vitreousness is a 
guide to the quantity of gluten, and although an increase in the 
gluten content usually goes wil^ increased vitreousness the rule 
is not infallible. Becently Greisen^er (Bef. 70) has studied 
some 600 varieties of spring and winter wheats grown under 
different conditions in Germany in an attempt to establish the 
connection between grain characters and baking quality. He 
found that the samples with the highest proportion of vitreous 
grains possessed the largest amounts of gluten, and that high 
gluten content was usuaSy associated with good baking quality.; 
He therefore considers that vitreousness is a guide to baking 
quality, whereas bushel weight is no guide. He adds that, under 
normal conditions, the colour, gloss and feel of the grain may be 
guides to baking quality. Mo^ observers appear to agree that 
the bushel weight and the thousand-grain weight have a very 
slight, if any, relation with the bakmg quality, but SchneUe 
(Ref. 69) states that both these characters are of some value in 
indicating those differences in baking quality that are due to 
seasonal factors. 

More recent references to laboratory tests of baking quality, 
and to methods which may be used by plant breeders, are given 
in Refs. 71-77, but, as has been pointed out by Qoisenberry 
(Ref. 77) and others, the difficulty of the breeder is the lack of 
unaiiiinity amoxig cereal chemists as to which are the most 
important tests; moreover, the conceptions of a good qualily 
wheat varies as between different parts of the world and even 
as between different millers in the same country. 

The Research Association of British Flour Millers, which has 
undertaken the testing of the baking quality of home-grown 
wheats, has published interesting results on a large number of 
samples grown by the National fiistitute of Agricultural Botany 
•(Ref. 78). Both named varieties ami xumamed hybrids were 
included in the investigation, and besides comparing different 
stocks, the effects of manuring were studied. It was found that 
the protein content of the grain and ffour was unaffected by the 
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extent of mannriiig (whether intensive or normal), but there was 
a definite increase due to intensive manuring compared with 
the ordinary management of the field trials. These difierences 
were reflected in the dough and the bread. 

Of the varieties tested, Holdfast was outstandingly the best 
in baking quality, with Yeoman II. second. Steel and Redman 
were of fair quality, while Square Head’s Master was poor and 
unfit for breadmaking. April Bearded behaved peculiarly, being 
quite satisfactory in the early stages of the fermentation of the 
dough, but collapsing in the final stage and yielding a poor and 
almost uneatable loaf. The immediate cause was apparently 
the excessive leahage of gas through collapse of the gluten, 

(6) Diseases. 

The effect of environmental conditions on the resistance of 
wheat to yellow rust {Pv/xinia glurnarum), which is the com¬ 
monest rust disease of wheat in this country, has recently been 
studied in Grermany and Canada. Newton and Johnson (Ref. 
79) found that the germination of the rust spores, their longevity, 
and the development of spores on inoculated plants were 
materially affected by the temperature. Thus plants kept at 
. 13®0. were susceptible to rust attack, but when the temperature 
was raised to 25®C., even for 12 hours a day, the plants became 
resistant- These authors conclude that the distribution of rust 
in Canada must be very greatly affected by this temperature 
sensitivity on the part of the rust fungus and its wheat host. A 
study of the resistance of 52 wheat varieties to four different 
forms of yellow rust showed that there were varieties possessing 
definite genetic factors for resistance; but because these four 
rust forms also attack some barley varieties and certain grasses, 
Newton and Johnson agree with other workers who have sug¬ 
gested that it is incorrect to divide P. glurmrum into five 
varieties according to the host plant attacked. 

Kuderllng, working in Germany, has shown that, under the 
conditions of his experiments, thr^ types of wheat varieties 
could be distinguished according to their reaction to yellow 
rust at different temperatures. Of 17 varieties tested he foimd 
that some were attacked to the greatest extent at low tempera¬ 
tures \ others were least attacked at low temperatures; while 
the third type appeared to be indifferent to temperature. But 
smce the six races of the rust fungus investigated behaved 
differently with changes of temperature, the temperature 
relationships of rust infection are very complicated. linaUy, 
KMerling found evidence that the stage of development of 
some varieties affected the degree to which they became affected, 
with the result that there were varieties which were affected by 
temperature and development, varieties affected by one or oth^ 
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of these factors, and varieties whose resistance was independent 
of both (Ref. 80). 

A recent achievement in the production of a yellow-rust- 
resistant variety in India is described by Shaw and Pal in 
Ref. 81. This new form, designated Pusa 120, has arisen by 
hybridization between an Australian wheat called Federation and 
the variety Pusa 20. It shows resistance to all three of the 
strains of yellow rust found in India, and also to one of the two 
strains of brown rust. Unfortunately the variety sheds its grain 
when ripe, so that its principal use will be for further hybridization. 

(c) MrSOEIXANEOTrS. 

In this country most wheat is autumn or winter sown, and 
most of the varieties availabie to growers are what are loosely 
called “winter wheats.” These winter wheats are relatively 
unsuccessful when sown in spring, although the variety Little 
Joss differs from most of the others in its ability to produce a 
satisfactory crop from very early spring sowings. In contrast to 
these winter wheats, there are the spring forms, such as April 
Bearded and Red Marvel, which are used for spring sowing only. 
True winter wheats possess cold-resistance and need, for their 
normal development, more or less exposure to cold. They also 
show a more prostrate habit in the early stages of growth, 
Muller (Ref. 82) has studied these characters in a wide range of 
wheat varieties and has found a more or less continuous series 
of types from pure winter to pure spring. His tests of winter 
hardiness showed that this was closely associated with the pros¬ 
trate habit, and he was unable to find a true spring wheat with 
cold resistance. Nevertheless, genetical investigations showed 
that there was independent inheritance of cold resistance and 
low-temperature requirement (i.e., the degree of “ wintemess ”), 
although the two characters were so mutually related that the 
most winter-hardy types were those with the greatest cold 
resistance and cold requirement. On the other hand there 
seems to be nothing to prevent the production of a spring wheat 
(i.e., one with no cold requirement) possessing also a high degree 
of cold resistance ; in fact, hybridization between certam winter 
and spring forms has given spring forms with the full cold- 
resistance characters. 

Besides pointing to the practically important possibility of 
producing cold-resistant sparing wheats, which would be desirable 
under some conditions, this work shows how important it may 
be to analyze the complex physiolo^cal characters of plants 
before hybridization is attempted. This aspect of breeding work 
has been referred to in the previous section, and is of the utmost 
importance to all economic improvement work. 

She tendency of the grain to sprout in the field after harvest 
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is a matter of some importance in parts of this country and in 
wet years. Although the farmer generally associates this 
character with the white wheats, recent work suggests that there 
is a more tangible association than this. Nikolaenko (Ref. 83) 
and Navolotskii and Navolotskaja (Ref. 84) have found that the 
greatest tendency to sprouting is found in wheat varieties from 
southern countries. Nikolaenko elaborates this point and asserts 
that the wheats which are most subject to sprouting are those 
which have a short period from ear emergence to maturity, and 
which are susceptible to the fungus Fusarium rostratum (wheat 
scab). Such varieties originated mostly in southern countries. 
Nikolaenko could find no confirmation of the view that white 
wheats are more prone to sprouting than red. This does not 
mean, of course, that the farmer is wrong. Experience has 
shown that the white sorts are more prone to sprout, but the 
connection is probably accidental. The cause of the tendency 
lies in the physiologic^ habit of the plant. 

In connection with the geographical origin of varieties, it is 
worth noticing that close study of varieties from various parts 
of the .world has shown that it is possible to distinguish many 
different types according to their developmental characteristics. 
The life of the wheat plant is divided into various phases or 
stages, which are affected differentially by various factors of the 
environment. These phases also differ in length as between 
one type and another. Plant breeders are now selecting parents 
for hybridization with reference to the length and environmental 
relationships of these phases. By this means it is considered 
possible to combine in single plants any desirable succession of 
phases and thereby to breed varieties suited to any set of climatic 
conditions. A very large number of types usually results from 
crossing forms belonging to the same species but to distinct 
geogmphical races, and this type of crossing has many advantages 
over inter-specific hybridization. Some plant breeders feel very 
hopeful of its successful application to their particular problems 
(Refs. 85 and 86). 

IV.—BARLEY. 

(a) Bbeeding : Vaeieties : QuALiry. 

The breeding of -barley in this country is almost exclusively 
directed towar<£ meetmg the needs of the malting and brewing 
industry, and the varieties at present cultivated are, for the 
most^ part, two-row forms which can—given suitable growing 
conditions—produce grain suitable for malting and brewing. 
The importance of the market in determining the choice of 
variety may be seen from the fact that, for nearly a 100 years, 
the old Chevallier barley was grown for brewing purposes to the 
almost complete exclusion of other sorts; Beaven has estimated 
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that for a considerable period of last century over 80 per cent, 
of the barley cultivated in this country was of this one variety 
(Ref. 87). Chevallier is little grown to-day, its place having 
been taken by the two comparatively new hybrids Spratt Archer 
and Plumage Archer ; Chevallier, Archer, New Cross, Plumage, 
Goldthorpe and some other varieties are, of course, still grown, 
but only on small acreages. 

The breeding of malting and brewing barleys is a very good 
example of the use of intensive or close methods, the 
characters which have to be considered being of a complex 
physiological nature and a good malting barley being a 
highly specialized type of plant. At present there seems httle 
prospect of the successful application of wide crosses such as 
were discussed earlier in this article, and barley breeders, both 
in this country and in Sweden and Denmark (where a great 
deal has been done to improve malting quality), have concen¬ 
trated on intensive methods. This means that the new and 
improved varieties are closely related, most of them having 
been obtained by selection and hybridization of old land forms. 

S. Beaven, who is one of the most experienced barley breeders 
in the world, gives it as his experience that it is hopeless in 
practice to expect useful results from wide apart crosses even 
if each (parent) had some useful racial characters (Ref. 88). 
Beaven’s opinion is that the only useful method is to follow the 
purely empirical practice of successful animal breeders, and 
select as parents those individuals which can claim an ancestry 
of proved economic worth and which are not very widely 
dissimilar in character,” The success of these methods is largely 
dependent on the appearance in the progeny of a cross of a 
more valuable combination of characters than that possessed 
by either parent (transgressive segregation). The proof of the 
method is to be seen in the varieties Spratt Archer, Plumage 
Archer, Kenia, Maja and others. 

A question of vital importance to the breeder and to the 
farmer is how far malting and brewing qualities in barley are 
varietal characteristics, and how far they can be influenced by 
external conditions such as weather, inanuring and cultivations. 
There is no doubt that a given variety may be inherently a good, 
bad or an indifferent malting barley; but it is also true that. 
external conditions can make or mar the malting sample. 
Growing conditions may override everything else, yet in the long 
run the inherent quality of the variety determines the yalue of 
the crop that can be produced on a particular farrm. Obviously the 
most profitable variety to grow is the one which gives the 
highest yield of grain of the best malting and bre^g barley; 
but one of the dMculties is to get a satisf^oiy definition and 
measme of malting qtiaHty*': .. .. 
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At one time all barley was bought on hand valuation, but 
recent developments in malting and brewing research have 
altered this, so that barley can now also be judged on analysis. 
If hand valuation has its disadvantages, so has chemical and 
physical anaijrsis, because an analysis regarded as ideal by one 
buyer may be somewhat different from the standard set by 
another. Different types of beer and different methods of 
brewing require barleys of different composition, while with the 
maltster who is producing malt extract for patent foods, etc., 
still another type of barley is in demand. Bishop, who is largely 
concerned witii barley analysis in this country, states that the 
best criteria on which to judge varieties are the following (1) 
3 rield; (2) hand valuation; (3) the nitrogen percentage of the 
dry grain ; (4) the thousand-grain weight; (5) yield of brewer’s 
extract calculated on the weight of the raw barley; and (6) the 
amount of permanently soluble nitrogen in the beer wort (Ref. 89). 
Bishop gives a description of some of the well known varieties 
of barley in relation to these characters, and shows how some 
varieties fail in one character and some in another. He state^ 
that the beat fanners’ barleys for this country are the Archer 
hybrids—Spratt Archer, Plumage Archer and Golden Archer— 
but he considers that the ideal for some purposes would be reached 
by combining the high yield, good appearance and low nitrogen 
of these forms with the high extract yield and low wort nitrogen 
obtained from Kenia. In some cases, however, a high nitrogen 
content in the wort is desirable, and here it would be necessary 
to hybridize one of the Archer hybrids with Standwell, which 
is characterized by high wort nitrogen. 

Although farmers, maltsters and brewers generally recognize 
the unsatisfactory results of assessing market values by hand 
valuations, the buyers are by no means convinced that chemical 
analysis can replace this hand valuation. Hopkins (Ref. 90) 
considers that analj^tical valuation is well on the way to reach 
an equal footiug with hand valuation, but he admits that “ before 
the value of barley to the brewer can be assessed adequately, 
it will be necessary to have further criteria wherewith to assess 
it.” Erom analysis and laboratory experiments, Bishop considers 
that the cost of a quarter of barley often bears little relation to 
the cost of the malt, the lower-valued barleys giving a larger 
margin to the maltster than the higher-valued ones (Ref. 91). 
Bishop says that the buyer can say which of a number of barley 
samples will produce the best malt, but generally makes too 
great an allowance for the superiority of the highest quality 
samples. A study of the effect of the time of sowing on the 
qu^ty of the midting sample showed that early sowing was 
better than late sowing, and that, even where sowing was late, 
it was more satisfactory to sow a variety with a long growing 
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season than an earUer maturing sort. Bishop considers, however, 
that further investigations on this question should be conducted 
in the North of England and Scotland, where the normal practice 
suggests that early ripening forms give the best results. 

In order to overcome this unsatisfactory state of affairs in 
which hand valuation over-estipiates the real value of the better 
barleys (because the competition forces up their market value). 
Bishop suggests a scheme of grading barley based on chemical 
analysis. If the true value of a barley were estimated by the 
potential yield of brewer’s extract and the amount of soluble 
nitrogen, if the true value of malt were measured by the 
actual yield of extract and of soluble nitrogen, and if the 
extract were judged by colour, flavour, etc., then barley might 
be graded by its analysis. Bishop proposes a valuation scheme 
which is based on the above characters and gives a formula 
by which the extract value can be calculated (Ref. 92). He 
also suggests that the current practice, of using the most expensive 
bj^leys for aU grades of beer, is wrong, and that if the high 
j^ced, low-nitrogen, barleys were used only for the most 
expensive high-gravity beers, then the supply woidd be nearer 
to the demand and excessive prices would not be necessary for 
the small amounts of first-class barley that are available. He 
pleads for a more enlightened use of the different grades of 
barley for the various types of beer, by which the higher-nitrogen 
baxle 3 ^ could be used for the manufacture of the cheaper, lower- 
gravity beers; and he argues that it has been proved that 
excess of soluble nitrogen in the wort does not lead to the 
bacterial instability which has been the bogey of brewers for 
many years. 

The importance of all this to the barley grower must be 
obvious. If there were a steady demand for ^1 grades of barley 
above a certain minimum standard there would tend to be a 
fairer price for all malting samples, although ‘‘ fancy ” prices 
would probably cease to be paid for barley of championship 
class. If malting barley prices could be based on the sort oi 
analytical data suggest^ by Bishop, greater satisfaction would 
result to all concerned, and many of the prevalent discrepancies 
would be swept away. 

(6) Six-Row Barleys. 

Considerable amounts of six-row barley are imported into this 
country and are used by the brewer for mixing with the home¬ 
grown supplies of two-row sorts. The use of foreign six-row 
barleys for brewing in thfe country is comparatively irecenh-^ 
Beaven (Ref. 87) states that the practice incre^ed rapidly from 
about the year 188^but foreign two-rw barleys have been 
imported for many yeats. Tlie breror sajrs that the use of these 
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mported six-row barleys is necessary to ensiire proper drainage 
in the mash tun, and also because, having been harvested under 
SQ3Qny, dry conditions, they have a beneficial effect on the quality 
of the beer. This “ sun ” in the barley is said to counteract the 
bad effects of the bad harvest conditions to which home-grown 
barley is often subjected (Butler, Eef. 93). 

The tendency in recent years has been to import most of 
this six-row brewing barley from California, because of the 
consistent quality and the general suitability for brewing of 
Californian samples. Since the repeal of prohibition in America 
the internal consumption of barley has increased, and the 
supplies of Californian barley for export have shrunk con¬ 
siderably. Moreover, supplies of six-row barleys from other 
sources, such as Smyrna and Chile, have been curtailed and 
are uncertain as regards both their quality and quantity. 
Bor these reasons, and also because of the existence of reciprocal 
trade agreements, considerable apprehension is felt in this 
country concerning future supplies of six-row barley (Refs. 95 
and 96). Not only is the supply of imported barley for brewing 
purposes under consideration, but a certain amount of interest 
is being shown in six-row barley for feeding purposes. 

The question naturally arises as to whether or how far the 
farmers of this country could produce the necessary supplies of 
six-row barleys for brewing. The small amounts of six-row 
barley at present being grown in this coimtry are unfit for brew¬ 
ing. If better varieties were available, these might meet the 
demantk in good growing seasons, although there is always the 
uncertainty of the BritiSi climate to take into account. Most 
brewers contend that it is impossible to grow in this country the 
type of six-row barley which they require, but it must be said 
that the problem has never been seriously tackled. If drainage 
in the mash tun is still, despite modem equipment, a serious 
problem, it is quite possible for English-grown six-row barleys to 
satisfy this requirement; but the exact significance of the 
Rowing concUtions in producing the right type of six-row barley 
is a more difficult matter that requires further investigation. 
Bishop admits that it would be difficult for us to compete with 
the low-water-content, and the general condition ’’ of imported 
barleys, l?ut says that home-grown six-row barleys could quite 
possibly be ntUized for some grades of beer (Eef. 89). There are 
six-row varieties available in this country which might supply 
ymous brewing needs, but as yet there is no demand for them 
by the brewer, nor, consequently, by the farmer. The problem 
of developing home-grown six-row barleys is one which the plant 
b^der and the farmer may shortly have to face, but it is 
difficult to forecast the immediate future in the light of the 
unstable world economio conditions. 
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A very useful bibliography (with abstracts of the more 
important papers) dealing with barley and barley malt up to 
the year 1935 is noted in Ref. 116. This publication, which is 
meant primarily for interested persons in the United States, 
deals with a number of subjects which are of interest to growers, 
maltsters, brewers and breeders in this country. It contains 
much information about the various t 3 rpes of barley used for 
malting, brewing, feeding and the manufacture of patent foods, 
and is of particular interest in relation to the problem of the 
supply of six-row barleys. 

v!—OATS. 

(a) Husbxess Oats. 

Interest in huskless oats was revived last year by the 
advertisement of stocks of seed of this type. Thom time to 
time the huskless oat is subject to no little notoriety, and extrava¬ 
gant claims are made about its agricultural and economic value. 
Although it is stiQ cultivated m parts of China and survives on a 
very small scale in Ireland (where it is known as Pilcom) its 
nximerous introductions into this country have always failed. 
Biffen (Ref. 100) states that the searching investigation of the 
numerous types of huskless oats on the Continent and in the 
U.S.A. has failed to show that these have any economic value. 
Although it produces many grains per spikelet, this tjr^e of oat 
does not yidd comparably with the normal husked oat, and 
hybridization experiments, conducted for many years, have 
failed to produce any forms of economic importance. This is 
probably another example of the failure of wide crosses in 
economic plant breeding. 

The National Institute of Agricultural Botany conducted a 
series of six yield trials to compare the latest strain of huskless 
oats with Victory. The results showed that, even after deducting 
28 per cent, from the yield of Victory to allow for the husk, 
the huskless oat was outyielded, on an average, by 42 per cent. 
(Ref. 101). It seems safe to assume that there is no immediate 
economic future for huskless oat cultivation in this country, and 
it is significant that a well known seeds firm has recently 
relinquished breeding work with this oat, after 40 years of effort, 

{ b ) Vabiettbs and the Level oe PBODiJCrrviTy, 

Oats are grown in this country under a wider range of 
environmental conditions than any other cereal. Ra^ajl, 
altitude, soil type and level of fertility are aU very variable 
factors which influence the choice of variety and the yields 
obtained. An attempt has been made in Wales to grade v^eties 
according to their pptentiail yieldb under different leTOls of 
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fertility (Ref. 102). The investigators have realized that it is 
not sufficient, in order to assess the relative yielding powers of 
varieties, merely to grow varieties under different conditions and 
take the average of the results obtained. This method may, 
in fact, be very misleading when the centres differ considerably 
in regard to the conditions mentioned above, because it takes no 
account of the suitability of particular varieties to particular 
conditions. It is, of course, true that, under moderately uniform 
conditions, a really good variety should always show its worth, 
but if there is anything at all in varietal adaptation, there should 
be limits to the" conffitions imder which any one variety is 
supreme. 

Grouping of the results of the Welsh trials has shown clearly 
that there are changes in the ranking of the varieties when 
these were grown under low-, medium- and high-cropping condi¬ 
tions. The general behaviour of the varieties in relation to level of 
productivity has been fairly well known for some years, and the 
aim of the present, work is to obtain more precise data, by the use 
of which it may be possible, for example, to define the level of pro¬ 
ductivity at which a farmer should change from a variety in Grade I. 
to a variety in Grade II., etc. There are indications that, at levels 
below 15 or 18 cwt. of grain per acre. Grade I. varieties are 
outyielded by some members of the Grade IL or Grade III. 
groups. Moreover, complexities result from abnormal weather 
conditions during growth, and this matter must be investigated; 
occasionally it has been found that the seasonal effect may 
raise the productivity from a level where a Grade III. variety 
is the highest yielder to a level at which a Grade I. variety is 
best. Jones emphasizes the importance of not over-estimating 
the cropping capacity of any field because, where the produce is 
fed on the farm, a full crop of a lower-grade variety is likely to 
be of more value to the grower than a 75 per cent, crop of a 
Grade I. variety. On the other hand, under adverse conditions 
where it is difficult to obtain good germination and a full estab¬ 
lishment of plants, seed treatment with mercuric dusts may 
enable a variety of higher grade to be grown. 

From a survey of the sales of seed oats in 29 different centres 
throughout Wales it was found that approximately 53 per cent, 
of the seed belonged to Grade I. varieties (Victory, Abundance, 
Golden Rain, etc.); 40 per cent, to Grade 11. (Scotch Potato, 
Castleton, Radnorshire Sprig and Black Tartarian), and 6 per 
cent, to Grade in. (Ceirch-du-bach and Ceirch Llwyd). It would 
thus appear to be very important for trials of oats in Wales 
to be so conducted as to distinguish between the widely differing 
, sets of conditions. It would be useless to compare the behaviour 
of the different groups under the general average conditions 
of the country. 
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(c) Bbeeding. 

In Ref. 103 is given a description of a new oat produced by 
the Welsh Plant Breeding Station, Aberystwyth. This variety 
—Ceiroh Uwyd Cwta (S. 171)—^is interesting as being one of the 
progeny of an interspecific cross, in which a form of Aveim 
strigosa was hybridized with a plant of the species Avena brevis. 
The object of the hybridization was to produce an improved 
form of Avena strigosa^ varieties of which are grown on the hill 
farms of Wales where the rainfall is high and the soil of low 
fertility. The great disadvantage of the forms hitherto grown 
is that the grain is heavily awned, and is therefore difficult to 
thresh and winnow. The new variety has given higher total 
yields (of grain and straw together) than the standard type of 
A. strigosa grown in Wales, The grain has a lower husk per¬ 
centage, a higher thousand-grain weight and a higher bushel 
weight, is richer in protein and possesses a much reduced awn. 
The agricultural recommendations are that it should be grown 
under those conditions where the original Strigosa parent 
(Ceirch Llwyd) proved satisfactory, but it seems also to suit 
slightly better soils where a large bulk of fodder is required for 
winter feeding to stock. 

An interesting account of the important problem of breeding 
oats resistant to Mt-fly (Oacineifa Linn.) attack is given by 
Cunliffe in Ref, 104, Crosses were made between resistant 
varieties from Sweden, Denmark and Gotland (named Spet, Hede 
and Sommar respectively) and varieties of good agricultural 
characters but possessing no resistance (Victory, Abundance, 
Star, King, etc.). Cunliffe’s studies showed that resistance to 
frit-fly attack is inherited, but that there are annual variations 
in the degree of infestation which are inversely related to the 
temperature variations, while wet weather conditions during the 
flight of the fly limits the danaage very markedly. Very careful 
analysis of the resistance properties, 3 rield, thousand-grain 
weight, husk percentage and other agriciiltuxal characters, has 
enabled Cunliffe to isolate strains showing frit-fly resistance 
combined with desirable agricultural characters from crosses of 
Spet with Star, and of Spet with King. There was some sugges¬ 
tion that resistance to frit-fly attack in these investigations was 
associated with a high percentage of crude fibre and larger 
deposits of silica in the cell walls. Such characters would tend 
to increase the difficulty of larval penetration and therefore 
increase the resistance of the plants to attack,, 

VI,—HOPS : NEW VABIETDES. 

Although they occupy only a sniall aor^ge, hops are a very 
valuable crop and a fair amount of work has been done, in this 
country, tp provide the ^owpr mth improved varietiesi The 
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economic value of a bop variety depends on its yield, its disease 
resistance and its richness in preservatives, and improvement in 
each of these characteristics has resulted from the breeding 
work at Wye College, Kent. Hops, like barley, have been 
developed in thk country in recent years solely in relation to 
the demands of the brewing trade, and the growth of knowledge 
and discrimination has resulted in a reduction in the number of 
varieties. Amos (Ref. 97) states that the Fuggle variety is 
probably grown on 75 per cent, of the total hop acreage. This 
variety is particularly suited to heavier soils and does well in 
wet seasons, but it is gaining ground on the loamy soils, where 
Cobb’s has of recent years superseded the choice “ Goldings.” 

Four new varieties have been produced by Wye College 
recently (Refs. 98 and 99). Brewer’s Gold is a variety which 
was raised by the selection of a seedling wild hop from Manitoba, 
and the area under this variety is extending. Quality Hop, 
Fillpocket and Brewer’s Favourite are selections from an inter- 
specihc cross. The variety Oregon Cluster, which is very rich 
in preservative properties when grown in the United States but 
does not mature in this country, gave rise to a seedling from 
which in turn seed was gathered. Since the hop is a unisexual 
plant, the female Oregon Cluster plant must have been fertilized 
with the pollen of an English variety, and this seedling must 
again have been fertilized by the same or a difierent variety. 
Although the male parents are unknown in both cases, the 
selected seedlings must represent an interspecific cross, foe 
Oregon Cluster belongs to the species Humulus americanus, 
whereas English hops ail belong to the species H, hipulus. 

Brewer’s Favourite is being rapidly planted up, about 10 
acres being in commercial cultivation, and 5,000 sets have been 
bought by growers. Quality Hop and Fillpocket are newer 
varieties; the former surpasses any English variety in pre¬ 
servative properties and has had satisfactory brewing trials; 
while the latter is a heavy cropping variety, is richer in pre¬ 
servative properties than the Fuggle, and has also behaved well 
in brev^ trials. Hothing is as yet known of any particular 
suitability to soil types on the part of these two varieties. 

Both varieties are carriers of “ mosaic ” disease and must 
therefore not be grown near to susceptible varieties; in common 
wi^ Brewer’s Favourite, they have so far shown no susceptibility 
to “Hettlehead ” (previously known as the “ eelworm disease ”). 
These varieties should therefore prove of value for replanting 
Fuggle gardens which have become unproductive owing to attacks 
by this disease. 

Vn.—VARIETY TRIALS. 

The results of trials conducted by the National Institute 
of Agricultural Botany have hitherto been publishad in the late 
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autumn, but the results of experiments conducted in the current 
year could not usually be included in these reports; it has, 
therefore, been decided for the future to publish in the early 
part of the year. This will avoid too great a lapse of time between 
the end of an investigation and the publication of the results 
and conclusions. In order to avoid any further time-lag, the 
current reports will be reviewed in this article in the year of 
their appearance. It is intended, in future, to include an account 
of these variety trials as a special section of this article. Full 
reports of the most recent trials wiU be found in Refs. 105 to 112. 

{a) SxTGAB Beet. 

Four separate trials of sugar beet strains or varieties are 
described by Armstrong in Itef. 105. The first included the 
seven strains : Kleinwanzleben E, Eleinwanzleben N, Dobrovice 
N, Dippe W.I., Kuhn P, Marsters^ British HiUeshog and Johnson’s 
Perfection, which were tested at each of the lustitute’a four 
centres from 1933 to 1935 (except Johnson’s Perfection, which 
was tested only in 1934 and 1935). The second trial included 
the same varieties at one centre only (Selby, Yorks). The third 
trial included the five strains : Kleinwanzleben E, Delitzscfaer E, 
Danish 31-IV., Gostrup B and Schmidt A at each of the Insti¬ 
tute’s four centres; while the fourth trial was to test the three 
strains—^Kuhn E., Dobro^ce N and Marsters’ British HiUeshog 
—on a fen soil. 

The chief object of the first main trial was to test the 
suitability of the strains to early lifting, and detailed informa¬ 
tion was obtained concerning bolting propensities, weight and 
shape of individual roots, yield of roots, yield of sugar per acre 
and cash value. The re^ts showed that Kleinwanzleben E 
gave the highest yields of sugar and the greatest cash value 
per acre, even with early lifting. Kleinwanzleben N was, on 
the average, second to Kleinwanzleben E in weight per root and 
in yield per acre of roots and sugar, while it was equal second, 
with Marsters’ British BUUeshog and Johnson’s Perfection, in 
cash value per acre. Kuhn P and Dobrovice N came next in 
cash value, while Dippe W.I, was the least remunerative variety, 
giving a value of £2 per acre less than Kleinwanzleben E. It 
should be noted that Dippe W.I. showed the greater tendency 
to bolt (2*31 per cent,), Dobrovice N being second with 1*^ 
per cent, bolters, and the remaining five strains having less than 
1*0 per cent. Marster’s British HiUeshog gave the lowest figure 
of 0*11 per cent. 

In the second trial at Selby with the same steuns there was 
approximately the same diSerenoe in cash value per acre tetween 
the most remunerative strmh (Kleinwamleben E) and the least 
remmerative strain the po^tioz^ of the 
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intermediate varieties were' changed. It is interesting that in the 
1935 trial at Selby, Kleinwanzleben E gave the lowest weight per 
root of any variety, whereas this strain usually leads in this 
respect. 

In the one year’s trial on fen land at Littleport, between the 
strains Eluhn E, Dobrovioe N and IMarsters’ British B[illeshog, 
the last named showed a clear superiority in yield of roots and 
yield of sugar per acre, although perhaps it should be mentioned 
that the number of roots per acre of Dobrovioe N was below the 
average. The tops of Marsters’ British Hilleshog were the 
smallest and were very uniform, although they showed some 
signs of yellowing at lifting time. 

In the supplementary trials of Kleinwanzleben E, Delitzscher 
E, Danish 31-IV., Glostrap B and Schmidt A at the four centres 
occupied by the main trials, the first named strain gave the 
highest average yield of sugar per acre and the greatest cash 
value. On the other hand, Schmidt A was outyielded by 
Kleinwanzleben E only on three occasions, and &e general 
average of the former was not much inferior. 

The general conclusions from these trials are as follows : 
Kleinwanzleben E continues to be the most remxmerative strain 
on a wide range of soils. It is a good variety for early sowing 
and comparatively early liftii^, yet it gives the best returns 
for normal or late lifting. There seems to be little to choose 
between the other strains included in the main trials. They are 
all good, and in the Foreword of the Institute’s Joumai special 
mention is made of the continued and unchanged high standard 
of the strains, in spite of the difficulties in raising pure stocks 
of seed in a cross-pollinated crop such as sugar beet. The 
greater tendency of Dippe W.I. and Dobrovioe N to bolt, and 
their consequent unsuitability for early sowing, should be men¬ 
tioned, Marsters’ British Hilleshog, on the other hand, is a low- 
bolting strain particularly suited for early sowing. There 
seems to be nothing outstanding in the strains Schmidt A, 
Glostrup B, Delitzscher E and Danish 31-IV, They all approxi¬ 
mate to the “ E ” type, have roots of good shape, are resistant 
to bolting and are suitable for comparatively late lifting. 

(6) SPRESfo Oats, 

The results of spring oat trials from 1932 to 1935 are described 
by Thompson in Ref. 106. Nine centres were included, although 
not all the varieties were grown at each, nor were all the centres 
represented in each of the four years. The varieties tested were 
Marvellous, Eagle, Resistance, Progress, Glasnevin Success 
No. 3, Glasnevin Sonas, Onward, Potato and the unnamed 
hybrids 236/5,236/29 and S. 84. In all cases these varieties were 
tested against Victory as the standard. From the plant breeding 
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point of view, and in the light of what has been said previously 
in this article, it is interesting to observe that six of the forms 
tested—^Eagle, Progress, Glasnevin Success No. 3, 236/5, 236/29 
and S. 84—are hybrids with Victory as one of the parents. 

The behaviour of each named variety at the various centres 
cannot be discussed, but reference will be made to the general 
averages of the results obtained. This method of comparison 
does not take into consideration any special suitability of the 
varieties for special conditions, but it does give some idea of 
the relative order of merit. Eagle and Glasnevin Success No. 3 
were the only varieties to give, on the average, a higher yield 
of grain than Victory. Resistance was approximately equal to 
Victory. Marvellous and Progress were both inferior in grain 
jdeld to Victory, the latter variety giving the lower average of 
the two. No variety excelled Victory in yield of straw; Progress 
and Eagle were only slightly inferior, while the other three 
varieties were considerably lower. The variety Onward was 
included only in the 1935 trials, but the results tend to show 
that this variety is higher yielding than Victory. Total yield 
of grain is, of course, not the only factor to be consider^ in 
assessing the value of a variety of oats, and the trials also give 
data for the husk percentages and for the market values of the 
grain. The husk percentage, of ooxurse, gives the yield of kernel 
and is a measure of the feeding value, but it is very important 
to note that the feeding value of a sample bears little relation 
to the price which would be paid for it on the open market. 
Thus although a variety like Onward has a high percentage of 
husk, it commands a high price; while Eagle, which has a lower 
husk percentage, suffers m cash value because of the small size 
of its grain. The same trend may be seen for the two autumn- 
sown oats Resistance^ and Marvellous, the former having a 
higher yield of better quality grain than the latter, but being 
lower in cash value. TWe appears to be little justification for 
the discrepancy, but so long as there is a preference for a large, 
white, plump grain it is necessary for the grower, if he is growing 
for sale, to study the preference* 

The trials may therefore be summarized as follows: Erom 
its limited trials, Onward promises to be a most profitable 
variety to grow for sale, whfle Eagle is strongly recommended 
for every other purpose. Marvellous and Resistance may be 
sown either in spring or autumn and are specially recommended 
where there is a tendency to serious lodging. Resistance is 
stronger strawed than Marvellous, and gives a hi^er yield of 
grain, but the grain is of lower market Value. The l^ls did not 
show any particular advantage in growing Glasnevin Sohas, 

^ Beaistcmce, of course, is hot a spring oat, This izial Is therefore hot 
atruecriteriohof ItspotentiaHtihs. .' , . . : . : . ^ 
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Progress or Glasnevin Success No. 3, although, the last named 
variety yielded somewhat better and was valued a little higher 
than Victory. The lower husk percentage of Victory, however, 
compensates for its lower yield, but if oats are grown for sale 
Onward is probably to be preferred. 

The county spring-oat variety trials give the yields of Eagle, 
Golden Rain II., Progress and Star at 56 different centres in 
England and Wales (Ref. 107). Taking England as a whole, 
Eagle was the heaviest yielding variety, although the differences 
between this variety and Star were small in ah districts, and in 
the Southern counties the latter variety was actually the higher 
yielder. The lowest jdelding variety was Progress, while Golden 
Rain 11, occupied an intermediate position between this variety 
and Star or Eagle. Thus, although the relative positions of the 
varieties show a certain amount of variation in the various 
counties, it is significant that either Eagle or Star was the heaviest 
yielder in 20 out of the 26 counties, and Progress was the lowest 
yielder in 16 counties. The values of the grain of these four 
varieties were very similar, although there was some suggestion 
that Star possessed the most desirable type of grain. The results 
of these county trials should be noted by farmers, and where 
possible details of the behaviour of the tested varieties should 
be ascertained from the coimty staffs. It is only by repeated 
trials of this nature that the most desirable varieties for local 
requirements can be discovered. 

(c) Potatoes. 

A summary of the work of the Lord Derby Gold Medal Com¬ 
mittee from 1915 to 1936 is given by Bryan in Ref. 108. Bryan 
states that a Gold Medal award should be looked upon as an 
indication that the Committee regard the varieties as being likely 
either to satisfy requirements left unsatisfied by those already 
established in public favour, or which show signs of superiority 
in one direction or another over varieties at present in cultiva¬ 
tion.” It is, of course, realized that the short trials to which the 
varieties are subjected cannot take into consideration the 
behaviour of the varieties towards virus disease. In many ways 
this is a serious defect of the trials, because the future of a variety 
depends very much on its reaction to viruses. Nevertheless, 
the value of the Committee’s judgment may be assessed by the 
success of those varieties which have received awards. Between 
1925 and 1936, 48 varieties were tested and 11 awards have been 
made, and it is significant that, during this period, m d with the 
single exception of Boon Star, no new variety other than those 
which have received awards has become a successful commercial 
variety. The varieties which have received awards are Arran 
Consul, Arran Banner, Arran Crest, Airan Cairn, Boon Pearl, 
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Arran Signet, Gladstone, Boon Early, Redskin and Dunbar 
Standard. The last three varieties received awards in the 
1936 trials, and it may be worth while to mention briefly their 
apparent merits (Ref. 109). Boon Early is a first early with 
oval, white-skinned and white-fleshed tubers and medium to 
deep eyes. It possesses the very valuable character for a first 
early of bulking at least a week earlier than Epicure, while in 
these trials the tubers were larger, more uniform and of a better 
cooking quality than those of the latter variety. Redskin and 
Bunbar Standard are both main-crop varieties. The former 
possesses round, shallow-eyed, pink-skinned and white to pale- 
yellow-flushed tubers, and the latter*s tubers are oval to kidney 
shape with white flesh and skin, and shallow eyes. In the trials 
Redskin was superior to Kerr’s Pink and did not show the latter’s 
proneness to secondary growth, while its cooking quality was 
satisfactory. Dunbar Standard appeared to possess a cooking 
quality equal to King Edward, while the yield and shape of 
tubers were particularly impressive. 

The eflects of seed tuber size and origin on total yield and on 
yield of ware are described in Refs. 110 and 111. In the trial on 
the effect of seed tuber size, the variety Kerr’s Pink was used. 
Five classes of seed tuber were employed—^large halved (3 oz,), 
medium (2 oz.), small (1 oz.), medium halved (1 oz.) and large 
quartered (IJ oz.). The results showed that the large halved 
seed tubers gave the highest yield of ware, but the whole tubers 
weighing 2 oz, were a close second. The differences in yield 
became less marked as the size of the riddle, over which the ware 
was dressed, was increased, because the large halved and medium 
whole tubers produced a smaller percentage of large ware than 
did the other sizes. This factor tends to reduce the yields of 
the largest grade of ware to a uniform level, and cash differences 
in the returns were correspondingly small, although the large 
and medium halved seed tubers did give the highest profit except 
where a It inch riddle was used., In this case the large halved 
seed tubers gave a lower return than the small halved and the 
large quartered. 

The trial with seed tubers of various origins, the variety being 
Majestic, was planned to test some of the st^ocks grown under the 
special conditions laid down by the Ministry of Agriculture for 
the juoduotion of Glass I. (special stock) se^. The stocks were 
Scottish, Irish Free State, Northern Irish, Welsh, Oumberiand, 
and Isle of Man. It should be noted that the trial crops faffed 
to mature properly, owing to an attack of late blight. As far 
as could be ascertained all the stocks were aSected to Ihe same 
degree, and only occasional tubers ^re Mect^ at lifting. The 
total yields of sound ware showed a superiority for the Sottish 
and Irish Free State seed tubers, but there were .a number of 



236 


Crops arid Plant Breeding. 

gaps in the Welsh and Isle of Man plots, which were probably 
responsible for reduced yields from both of these stocks, par¬ 
ticularly the latter. The Scottish, Irish, Welsh and Cumberland 
stocks were apparently free from virus infection, but the Isle of 
Man stock showed a 2*0 per cent, infection with secondary leaf 
roll and a 3*3 per cent, infection with severe mosaic. 

The significance of healthy seed is dealt with briefly by 
Bryan (Ref. Ill), who points out that although approximately 
500,000 acres of potatoes are grown in England and Wales, the 
seed imported each year from Scotland and Ireland is sufl&cient 
to plant only about 120,000 acres. This does not necessarily 
mean that the remaining 380,000 acres are planted with virus- 
infected stock, but it has meant, until the recent scheme for 
Class I. stock came into force, that most of this area has been 
planted with stocks of unknown health. Bryan describes a 
method whereby stocks may be kept free from virus when 
grown in England. The stock must be isolated at least 60 yards 
from other potatoes and if doubtfully healthy plants are noticed 
they must be pulled out at an early stage. It is essential also 
that the land sown to such stock should contain no tubers left 
over from a previous crop. In this way it should be possible 
for small growers to raise their own supplies of healthy tubers 
from year to year, and the plan would be a definite improvement 
on the rather haphazard methods employed over a larger potato 
acreage. 

Other potato trials reported for 1936 include the following 
straightforward varietal tests. Gladstone (which was awarded 
a Lord Derby Gold Medal in 1935) gave a higher percentage of 
ware than Kixig Edward at Ormskirk, the individual tubers 
being larger and of a better shape than those of the latter variety. 
The tubers of Gladstone were, however, hollow in the centre, 
but it is hoped that this may prove to have been merely a 
seasonal effect. There was also a suggestion that at Ormskirk 
Gladstone was more resistant to late blight than King Edward, 
but in further trials at Southery, on fen soil, it was found that, 
although the former variety showed resistance to blight infection 
of the tops, the tubers were severely infected. In this trial at 
Southe^’’, Gladstone and Duke of Kent outyielded King Edward, 
IVIajestic, Doon Pearl, Doon Star, Arran Peak and Mons Star 
(winch is a synonym of King Edward). At Kirton (Lindsey), 
Majestic, Duke of Kent and Gladstone outyielded Doon Star and 
Arran Peak, which in turn outyielded King Edward. In both 
these latter trials the incidence of blight was so heavy that 
the actual yields obtained cannot be regarded as a true measure 
of cropping capacities, and it is significant that at Kirton Glad¬ 
stone agaiji had the highest percentage of blighted tubers. 

Finally in Ref. 112 an account is given of the cooking (Qualities 
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of King Edward and Majestic when grown on five difierent soil 
t^es—^Dunbar red sandstone, Oolitic limestone, medium heavy 
silt, light sandy loam and black fen. It was impossible from 
these trials to disentangle the various factors affecting the 
cooking quality, or even to say how far weather conditions may 
have masked the influence of the soil, but it should be noted 
that the best and most consistent quality was obtained in the 
tubers grown on the Dunbar red sandstone. This centre also 
showed the least variation in weather conditions. But it is also 
significant that there was a striking difference in the quality of 
the tubers grown on fen soil in 1935 and 1936, and that, in the 
former year, the quality of the samples from this soil was gener¬ 
ally equal to that from the Dunbar red sandstone. There were 
no great differences between the quality of the two varieties, 
but for the most part King Edward was superior to Majestic in 
the tests used for assessing suitability for frying and steaming. 

Vm.—GENERAL PATHOLOGY. 

An interesting paper by Brooks (Ref. 113) deals with many 
general aspects of plant leases and methods of control. He 
mentions some of the more important control methods, such as 
the breeding of disease-resistant forms, improved “ plant sani¬ 
tation ” or “ hygiene ” and the use of chemicals for spraying and 
seed treatment. Brooks refers to the great attention which is 
now being paid to the relationship between the host and the 
parasite, and states that more care is now bestowed on the 
growing plant in an endeavour to favour it at the expense of the 
parasite. But it is not by any means universally true that plants 
which are growing most vigorously under the best possible 
environment are least susceptible to parasite attacks. The 
effects of temperature, and of the stage of development of the 
plant, on the incidence of yellow rust have been mentioned 
above in the section on wheat, and there are many cases {e.g.^ 
downy mildews and rusts) where the parasites thrive best when 
the hosts are most vigorous. Brooks states that there may be 
some truth in the statement that more vigorous plants are less 
liable to attack by organisms which are weak parasites. 

A very important aspect of pathological work, firom the 
agricultural point of view, is the source of iofeotion of those 
d&eases which regularly infect crops from year to year, and the 
means by which these ^seases are dissenmiated. In black stem 
rust of wheat {Puodnia graminis) these important points have 
been more or less completely elucidated in panada, the XTnited 
States and India. In this country it hM been found that the 
only two rust diseases which occur to jahy extent-yellow rust 
{Pnocinia glurmr^) and brown rust {P^t,ccmia iriticim )— 
over-winter in the sunmer-^re st^j ^ ^ao alternate host 
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seems to be necessary for their sorvivaL Investigations of 
these diseases in this country have also demonstrated several 
physiological forms which have not been described from any 
other country. It seems to be definitely established that such 
new physiological forms are constantly arising by hybridization 
and mutation (^‘ sporting so that breeding for resistance to 
diseases caused by such fu^ becomes a matter for continuous 
local investigation. 

Intensive study of the micro-organisms which cause disease has 
shown that they may have fundamental effects on one another, 
so that a host attacked by one micro-organism may become more 
susceptible to the attacks of another. For example, infection by 
bunt {TiUetia Caries) api)ears to break down the resistance of 
certain varieties of wheat to yellow rust, while an attack of 
mildew {Erysiphe graminis) induces susceptibility to brown rust 
in wheat varieties which are normally resistant to the latter 
disease. It is also known that infection of certain potato 
varieties by virus diseases has led to a greater susceptibility to 
late blight {PhytopMhora infestans)* On the other hand, ttiere 
is sometimes a considerable degree of antagonism between types 
of micro-organisms, and it has been shown in several cases that 
the non-parasitic micro-organisms in the soil may have very 
marked effects on the incidence <d certain soil-borne diseases. 
The significance of this in relation to attacks by “take-all” 
(OphuAolm graminis) was referred to in the prentious article of 
this series, and there are evidently similar phenomena in other 
soil-borne organisms causing “ foot rot ” diseases of cereals, and 
such diseases as potato scab {Actinomyces scabies) and “ damping 
off ” of seedHngs caused by Bhizoctonia Solani. When the rela¬ 
tionships have been fully studied they may offer interesting 
methods of biological control for certain diseases. 

Sta^an (^f. 114), in a general article on the specialization 
of fungi causing plant diseases, draws attention to the great 
significance of this specialization (which has resulted in the 
production of ph 3 ?siologic forms) in relation to the study of 
epideimcs of plant disease. This may be seen when the climatic 
conditions favour the growth of particular strains at the expense 
of others, so that different strains may be the most prevalent in 
different years and the incidence of disease will depend on the 
resistance or susceptibility to the strains that happeh to prevail. 
Stakman also discusses the importance of the constant supply of 
new strains of certain plant diseases by hybridization, and 
suggests that in certain cases (e.p., stem rusts and crown rust 
of oats) the eradication of the non-economic host on which 
hybridization occurs would help to prevent the development of 
new races and would tend to reduce the number already in 
existeiioe. This, of course, would have no effect on the production 
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of new strains by mutation or sports,’* but there is evidence 
that at least in certain cases (e.gr., the rust fungi) the occurrence 
of mutations is rare. 

IX.—WEED ERADICATION. 

An account of the use of chemicals for the eradication of 
weeds was given in the last issue of the Farmer^s Guide. In this 
particular attention was paid to the control of perennial weeds 
by killing the subterranean parts of the plant. A recent account 
of experiments by Blackman and Templeman deals particularly 
with the eradication of annual weeds in cereal crops, and reference 
to this work completes a general review of the use of chemicals 
for keeping the land clean (Ref. 115). 

The chemicals were applied as a spray by means of knapsack * 
equipment at the rate of 100 gallons per acre. In all cases the 
weeds were treated in the seecBing stage, and the efficacy of the 
sprays was measured by counting the density of the weeds 
before and after spraying. Effectiveness in the control of the 
three species—charlock {Brasaim arv&nM)^ jointed charlock or 
runch [Raphanua raphaniatrum) and field poppy (Papaver 
rhoeaa) depended primarily on the quantity of acid remaining in 
contact with the leaf tissues. The amount of ^ray necessary 
to kill the plants varied with the species and, since the epidermis 
of the leaf possesses no thickening or waxy covering, the addition 
of a wetter to the spray had little effect except in cases where 
the weeds were so thick that the leaves overlapped. In such 
cases the addition of Agral was found to add to the killing power 
of the spray. With charlock a 90 per cent, control was obtained 
with 9*2 per cent, solution of sulphuric acid, while nitric acid 
at equivalent concentrations was more effective in some cases. 
Ammonium hydrogen sulphate (21*6 per cent, solution) and 
sodium hydrogen sulphate (23*6 per cent, solution) gave results 
practically as satisfactory as sulphuric acid, but ammonium 
thiocyanate (3-10 per cent, solutions) was not as efficient. With 
runch a 95 per cent, control was obtained with sulphuric acid 
(13*8 per cent, solution) and, as in the case of charlock, nitric 
acid at equivalent concentrations was more effective in some 
cases. Neither ammonium nor sodium hydrogen sulphate, hor 
ammonium thiocyanate was as effective as acid for this we^. 
Effective control of field poppy was obtained only when it 
was sprayed in the youngest stages, because its resistance to the 
sprays increases as it grows older. 90 per cent, control resulted 
from the use of a stronger (18*4 per cent*) solution of sulphuric 
acid than was necessary for the two previous spjecies, and in some 
cases the use of a wetter improved the kill. 

Corn marigold [Chryaanh^m^'vm aeget^^ mayweed 

(A 7 dhem,i$ co^uM^ and shepherd’s npedle (Scandws Peeten-Veneria) 
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were more difficult to control. Corn marigold was effectively 
controlled by 13*8 to 18*4 per cent, solutions of sulphuric acid 
only when a wetter (Agral) was added to the spray; the reason 
being that this weed has a superficial covering of wax. Stinking 
mayweed needed higher concentrations of sulphuric acid, but 
satisfactory control was given by a 27*6 per cent, solution, 
particularly when Agral was incorporated in it. Only one 
experiment was conducted with shepherd’s needle, and the 
plants were several inches high, but only a partial control was 
achieved with a 27*6 per cent, solution of sulphuric acid including 
Agral. 

Controlling the various weeds gave varying effects on the 
yield of the cereal crops ; in some cases there was no increase 
whatsoever, while in other cases there were increases going up 
to 227 per cent.; the size of the yield increase bore no relation 
to the density of the weed population. Suppression of charlock 
increased the yield in only two out of the seven experiments, 
but it should be noted that in no case was the weed population 
high. On the other band, although the plant population of 
poppy was very high, an increase in crop yield was obtained 
in only one out of five experiments. The small number of 
experiments conducted with the other weeds pointed to an increase 
in crop yield with suppression of the wee^. There was no 
evidence to suggest that nitric acid was in any way more effective 
than sulphuric acid in increasing the crop yield, and there is 
some danger with the former of adding too much nitrogen, 
which may cause lodging or may impair the malting quality of 
barley. 

In some experiments both nitric acid and sulphuric acid 
injured the crop and caused a decrease in yield. The damage 
was large in only one experiment, but wherever it occurred the 
spraying had been carried out in exceptionally dry weather. The 
cause of the damage appears to be merely an exaggeration of 
the cheek to growth which is caused by the spray even in a 
normal year. 

The investigators condude that the order of increase in 
yield of the cereal crop due to spraying is dependent on the 
weed species but is not directly associated with the density of the 
weed population. Similarly, order of decrease in yield of the 
crop caused by allowing the weeds to remain undisturbed, is 
not directly correlated with the competition for light and 
nitrogen; but the particular weed species and the weather 
conditions in May and early June must also be consider^i 
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I.—Influence of Contagioxts Abortion and of Mastitis 
UPON THE Mtlr: Yield of Cows. 

It is often said, and is undoubtedly true, that the agricultural 
industiy suffers great losses through aniinal disease. But when 


an attempt is made to amplify this statement by providing 
concrete formation, one is often placed in some difficulty. It 
may be that the data required cannot be obtained at all; perhaps 
more often there is doubt as to the reliability of the data on which 
estimates are to be based or as to their applicability to general 
farming conditions. For these reasons, estimates oonoeming 
economic loss have to be scrutinized with care and often accepted 
with reserve. A case in point is the influence which the disease, 
contagious abortion, is alleged to exert upon the milk flow of 
affected cows. It is, of course, quite easily to he understood, on 
physiological founds, ihat cows whose pregnancies are inter¬ 
rupted mSl give less than their normal yirfds of milk. But it is 
another mal^r to express this reduction in figures, firstly because, 
as is so well known, milk yield is a highly variable character, and 
secondly because diseases other than abortion may profoundly 
upset the calculations. 

In 1936, F. C. Minett and W. J. Martin published an article 
containing information designed to give an idea of the influence 
on the milk yield of the two common diseases, contagious abor¬ 
tion and mastitis (Ref. 1). In this article it is pointS out why 
the^ problem is one of special difficulty. The amount of Tnilk 
which cows give is governed by heredity and by what may be 
termed “ environment,” which comprises such factors as the 
state of health of the animal, nutrition, age, the length of the 
dry period, etc. Clearly, therefore, when an attempt is to be 
made to determine the effect of any one disease, such as mastitis, 
on the milk yield, it is necessary to observe animals of the same 
breed, Uying under the same conditions of management in a herd 
where diseases other than mastitis axe not present; and in order 
&at the milk yields of individual animals may be standardized,” 

made directly comparable one with another, one must supply 
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to the milk-yield figures so-called correction factors. These 
factors, as H. 6. Sanders (Ref. 2) observed, must be used in 
respect of age, length of the next previous dry period, service 
period (interval between calving and next effective service), and 
month of calving. Finally, it is necessary to work with suffi¬ 
ciently large groups of animals, in order that the figures obtained 
may be subjected to statistical analysis and their true meaning 
established. 

Before giving their own results, Minett and Martin critically 
review the relevant literature, most of which is supposed to 
relate to abortion and surprisingly little to mastitis. Unfortun¬ 
ately, the value of much of this work is very doubtful. Not only 
does the loss of milk from abortion, as estimated by different 
authors, vary considerably, but it is not clear, in most cases, 
that correction factors were used, or that the effect of mastitis 
was excluded. 

The observations of the present authors were made in two 
large self-contained herds of some 150 and 200 cows respectively, 
almost all of which were Friesians and Ayrshires. These herds, 
which are designated herds I and J, were free from tuberculosis 
and as far as possible from any diseases, other than mastitis and 
abortion, which might affect the yield. With herd I, where 
machine-milking was followed by hand-stripping, the yields for 
the milk-recordjng years 1920-31 were examined ; with herd J 
the observations covered the milk-recording years 1930-34, 
and milking was by hand, except for a short time in one group 
of cows when a machine was used—^an alteration which, however, 
for reasons stated in the article, could scarcely have affected the 
results. 

At the beginning, both herds contained reactors to the blood- 
agglutination test for abortion as well as animals affected with 
mastitis, and serious efforts have been made to eliminate these 
diseases by isolation and eventual disposal of infected stock. As 
an indication of the extent of infection with abortion, it may be 
remarked that in herd I in 1931, out of 195 cows test^, 67 gave 
definitely positive reactions to the blood test, while in herd J 
in the same year 61 reactors were identified. As regards mastitis, 
in herd I in 1929, of 158 cows examined 87 were found to be 
infected in at least one quarter of the udder with the strepto¬ 
coccus of chronic mastitis, and in herd J, between November, 
1931, and June, 1932,83 cows out of 203 were found to be affected; 
In both herds, too, mastitis due to other bacteria made its appear¬ 
ance from time to time. Control efforts directed agaunst both 
diseases have met with a considerable measure of success; with 
this object, that portion of the stock presumed to be healt% was* 
periodicafiy examined for abortion by the blood test and for 
mastitis by baoteriologioal tests of the znilk. 
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As a restiit of this system of testing, the cows in herds I and J 
were sorted into four categories— 

(1) cows free from both diseases ; 

(2) cows free from abortion but affected with mastitis ; 

(3) cows free from mastitis but affected with abortion; 

(4) cows affected with both diseases. 

For the sake of brevity, the four categories are referred to 
as the M— A—, M+ A—, M— A+, and M+ A+ groups. 
The classiffcation of animals as regards mastitis was not always 
so simple as m^ht be supposed, because the diagnosis of this 
condition is not always a straightforward matter; but wherever 
there was any doubt the animal was excluded. It should aJso be 
mentioned that the sorting into four groups was done by one of 
the authors who at the time had no knowledge of the milk yidlds. 
In the original article the average yields of animals in the different 
categories and at different lactations are given in detail, together 
with a full statistical analysis. One difficulty was to obtain a 
means of expressing adequately the difference between the yield 
of healthy and of diseased animals. The only means of standardi¬ 
zation available was that of Sanders, but as Sanders in his work 
could not take the disease factor into account, his method was 
not very suitable for the present purpose. Nevertheless, even by 
the method advocated by Sanders, a statistically real di^inction 
could often be made between the average yields of cows in the 
different categories. With regard to breed, the results cover the 
records of 180 lactations in A 3 u*shires, 193 in Friesiai^, and 21 
in Guernseys and Shorthorns. The figures for all lactations may 
be set out as follows :— 



(1) 

5i} 

(2) 

M-) 

A+l 

(3) 

A+f 

(4) 

Total lactations .... 

Average yield (imcoirected) in lb. 
Average yield (corrected) in lb. . 
Difference between bealthy and (2), (3) 
(4) . 

154 

7,627 

8,803 

128 

7,533 

7,849 

954 

42 

7,201 

8,137 

666 

70 

7,364 

7,118 

1,685 


These figures show that the ave:cage reduction in milk yield per 
lactation was 954 lb. due to mastitis and 1,685 lb. due to mastitis 
and abortion combined. The results were further dissected to 
find out whether there were any differences due to breed and age 
judged by the number of lactations), and m all cases the statis¬ 
tical significance of the figures was tested by Sanders^ formulas. 
The following difffences are in aU cases statistically significant. 
Among the A 3 rrshires of herd J the average reduction due to 
mastitis was 892 lb. Among the Friesians of herd I, the average 
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reduction was 1,602 lb. due to mastitis, 2,016 lb. due to abortion, 
and 2,302 lb. due to both diseases combined. 

Another and perhaps more striking method of expressing 
the results is in terms of percentage fall in yield by comparison 
with that for healthy cows. When worked out in this way, the 
figures show that among the Ayrshires mastitis reduced the 
corrected yield on an average by 10'8 per cent.; among the 
Friesians the percentage loss was higher, averaging 16*5 and 
19*5 respectively in the two herds. Among the Eriesians of herd 
I the percentage reduction in corrected yield due to abortion 
infection averaged 20*7, in spite of the fact that these animals 
did not abort. 

Before concluding this section, there are a few points which 
require emphasis. It has been seen that the average reduction 
in yield due to mastitis is heavy, and it might be thought therefore 
that the herds were exception^ in respect of the amount and kind 
of mastitis present. This, however, was not the case. In both 
herds the udder infection followed the usual iusidious and slowly 
progressive type (Eef. 3), and there was nothing of the nature of 
an acute outbreak which would tend to make the reduction in 
3 neld unusually severe. Comparatively few cows had entirely 
lost a quarter, and it was ascertained that the extent of disease 
in the individual animals was not unduly ^eat. A second point 
to be noted is that the reduction in yield was much more pro¬ 
nounced among the Eriesians than among the Ayrshires. This 
was not due to the Eriesians being older on the average than the 
Ayrshires, nor to actual abortions occurring among the Eriesians. 
Apparently, the explanation is that in a mgh-yielding breed the 
milk-secreting tissue is destroyed in relatively higher measure 
when it is invaded by pathogenic bacteria than is the case with 
breeds giving a more moderate yield. A third point is that both 
mastitis and abortion infection may be associated with a signi¬ 
ficant fall in yield without there being any shortening in the 
lactation period. Hence the reduction, even in the case of cows 
which do not abort, must be due to a more or less continuous 
decrease in the amount of milk secreted. 

In conclusion, if a loss of milk, found by Sanders’ method to 
amount on a average to 89 gallons per lactation in the Ayrshire 
breed and to 160 gallons in IMesians, may be expected to acccm- 
pany mastitis infection, the aggr^ate loss to the industry tom 
this cause alone must be tremendous. And this, of course, is 
not the only factor to be considered. Allowance has to be m^e 
for the excessive herd wastage and for the depreciation in market 
value of infected animals, and, finally, there is the effect of dise^e 
, upon milk quality. The results presented ato go to show that 
the increas^ cost, of milk production caused throu^ mastitis 
is raised stUl further by iiifedition with oonta^ous ab<^on and— 
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a point of great interest and importance—^that this may be so 
even though the cow does not actually abort. 

II.—SxniviVAn of Tubeeole Bacilli on Pastuee. 

In The Farmer's Guide for 1933 (Ref. 4), an account was given 
of some experiments on this problem which were carried out at 
the National Institute for Research in Dairying, Reading, by the 
late Dr. Stenhouse WiUiams and W. A. Hoy and, later, by E. C. G. 
Maddock. One of the main conclusions of tiie first-named workers 
was that in cowpads artificially contaminated with tubercle 
bacilli, and protected from rain and direct sunlight, the organisms 
could survive for about six months in the autumn and winter 
and for four months in the summer. When the contaminated 
dung was stored in pots in the ground, however, the organisms 
were proved to survive as long as two years. Maddock’s work 
was in part on somewhat similar lines, but greater attention was 
paid to the question of freeing the contaminated material from 
bacteria other than the tubercle bacilli before it was inoculated 
into guinea-pigs to see whether living tubercle baciUi were still 
present. By means of this rather different technique, Maddock 
was able to show that even durirg the summer some tubercle 
bacilli can survive an exposure of six months, though this was 
the extreme limit. It was also shown that when a suspension of 
tubercle bacilli is sprayed on ihe growing grass (in the month of 
April), the organisms can be recovered from the grass up to forty- 
nine ^ys. 

Since 1933, further progress has been made and the results 
published (Refs. 5 and 6). In the first place, the opportunity was 
taken to repeat some of the previous work, with findings which 
were substantially similar. Thus, tubercle bacilli, contained in 
tubercular material from cattle and mixed with soil and dung, 
survived for 152 days in an experiment which was started at the 
beginning of June. When emulsions of tubercular tissue were 
sprayed on to growing grass in the months of June and July, the 
organisms could not be recovered three weeks later, but when 
thk experiment was repeated in September, tubercle bacilli were 
found to be alive on one occasion after sixty-three days. 

In all the experiments so far reported the test of survival was 
made by inoculating the material into guinea-pigs. This is a very 
delicate test for the presence of living tubercle bacilli, but is, 
of course, not a very practical one. If it could be shown that the 
surviving tubercle bacilli were capable of infecting animals 
which were put to graze on the contaminated pasture, the results 
would be of far greater interest and practical importance. In 
his more recent work Maddock has put this possibility to the 
test. 

A first series of experiments was made on guinea-pigs. An 
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area of pasture was heavily oontammated with tubercle bacilli 
in the month of May by spra 3 nhg on to it a fine emulsion of 
tubercular bovine lung. The guinea-pigs, usually iu batches of 
twelve, were confined in wire runs and allowed to feed on the grass 
at various intervals after the spraying. Every day for twenty- 
one days each batch of guinea-pigs was moved to a fresh piece of 
the pasture, after which they were kept on clear ground long 
enough for any infection in them to develop. In this experiment 
126 guinea-pigs were used, and they were placed on the grass at 
various intervals from one to 106 days after it had been con¬ 
taminated. None of the guinea-pigs, however, contracted tuber¬ 
culosis. In a second trial some pasture was heavily contaminated 
with tubercular emulsion not once but on four occasions, namely, 
in June, July, August and September, and the procedure was 
varied in that, wMe one group of guinea-pigs was allowed to 
graze much as before, another group was kept in a shed and fed 
on the cut infected grass at the rate of 2 oz. per head daily. This 
time eight out of ten animals in the first group, and six out of 
twelve animals in the second group, became infected. 

Coincidently with this second trial, six calves firom tuberculin- 
tested herds, which had also passed the tuberculin test, were 
exposed to the contaminated pasture, one group of these animals 
being allowed to graze on it for about five months, beginning 
the day after the grass was sprayed, while the second group of 
three was kept in a house and fed with the out infect^ grass. 
A third group of three calves, also from tuberculin-tested herds, 
were kept in the Institute herd as controls. The result of this 
trial was that the three calves which grazed the pasture and 
two of the three fed on cut grass contracted tuberculosis, while 
the three controls and one calf of the second group remained 
healthy. 

Having established in this way the possibility that susoep- 
tible animals might become infected by feeding on highly con¬ 
taminated pasture, it was obviously necessary to make tests 
under conditions more closely simulating those of nature. It 
was therefore arranged that an area of pasture, about two- 
elevenths of an acre in extent, should be contaminated (ct) with 
the dung of tuberculous calves which at the same time were being 
fed with emulsions of tubercle bacilli, (6) by tubercular cows 
which were passing tubercle bacilli in their dung. , 

In the &st of these experiments^ three of the calves were 
used which had become infected in the previous experiments, 
but in order to ensure that their dung should contain pleniy of 
tubercle bacilli, the calves were fed on milk whey, to which were 
added tissue suspensions rich in tubercle bacilli. This feeding was 
continued during the three weeks {April 17th to May 8th) when 
the calves were allowed to graze in experiment^ endosure. 
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and at the end of this time the calves were removed and the 
isdEected dung spread over the grass as evenly as possible. About 
one month later, by which time a good crop of grass had grown, 
the enclosure was divided into three plots, and two calves which 
had passed the tuberculin test were put to graze on the first plot. 
One month later, two similar calves were grazed on the second 
plot, and after a further month a third pair of healthy calves 
were placed on the third plot. In each case, after the calves 
had grazed for three weeks, they were removed to a clean paddock, 
where—^with two exceptions which died in the interim of 
inflammation of the bowels—^they remained until they were 
slaughtered seven, six and five months after removal from 
plots 1, 2 and 3, respectively. During this isolation period, 
those surviving lie full time passed three tests with tuberculin 
and in all cases careful examination of the organs after death 
failed to show any tuberculosis. It should be remarked that 
the weather during this experiment was hot and diy and that 
attempts to show the presence of active infection in the soil, 
dung and grass were successful only in the case of the first plot 
just before the test calves were put to graze on it. 

In the next experiment, a cow suffering from advanced 
tuberculosis of the lungs, tuberculosis of the udder, and known 
to be excreting tubercle bacilli in the dung was allowed to graze 
on the experimental pasture for nine-and-a-half weeks (from 
January 25th). During ihe last three weeks a second tubercular 
cow was turned on to the pasture, though it was subsequently 
found that this cow was not so badly affected as was hoped 
and as her appearance suggested. After the cows were removed, 
the dung was weU distributed over the enclosure as before, 
and six months later, when the grass had grown again, the area 
was divided into two plots. Kiree healthy Shorthorn calves 
about fourteen weeks old were then put to graze on plot 1, and 
about a month later three healthy Riesian calves of about the 
same age were grazed on plot 2. The latter consumed the grass 
much more quickly than the Shorthorns, so that after they had 
grazed for ffity-three and twenty-four days, respectively, the 
two plots were exhausted of grass. The calves were then removed 
to dean pasture and when slaughtered, rather over one year 
later, they were found to be free from tuberculosis. Finally, 
when the grass in the enclosure had grown—eleven weeks after 
the experimental calves were remov^—^the dividing fence was 
taken down and three more Friesian calves were allowed to graze 
the whole area for nine months. They were then slaughtered 
and found to be free from tuberculosis. 

Even a cursory perusal of thk account will indicate that 
infected pastures are unlikely to be a dangerous source of infection 
to clean cattle, and this impression is confirmed when the results 
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are examined more closely. The conditions of the last two 
experiments can be reasonably regarded as simulating those 
found naturally, but differing in that in both cases contamination 
of the pasture was heavier—and in the first case very much 
heavier—^than would occur under ordinary circumstances. In 
spite of this, healthy calves, put to graze the pasture four and six 
weeks after the diseased cattle had been removed, failed to develop 
any sign of infection. 

It may now be useful to enquire whether these more recent 
experiments should modify in any way the concluding state¬ 
ments written on this subject in The Farmer^s Guide for 1933 
(Ref. 4), which were as follows: “What the chances are erf 
healthy cattle becoming infected by grazing on contaminated 
land is for the moment a matter of conjecture and one that 
requires investigation. Pending further infonnation on this 
point and taking the chances into consideration, there is at present 
justification for recommending that pastures which have been 
inhabited by tuberculous cattle should be allowed to remain 
vacant for at least a full autumn and i^ter or for the spring 
and summer months. If it is possible to leave them vacant for 
longer than this, say for ten to twelve months, the risk becomes 
still more remote.’* While it ought to be remembered that the 
evidence provided by these more recent experiments on pasture 
infection is of a negative nature, it can be suggested that the 
last two sentences of the quotation err on the cautious side. 
Whatever opioion is formed as to the risk involved, it is quite 
clear that the chances of clean animals becoming infected from 
pasture are very small compared with those arising from contact 
between diseased and healthy animals, particularly when they 
are confined in buildings. 

III.—“ SwAYBACK ” m Lajscbs. 

A short account of the condition which goes by this name 
is included, not merely because of its intrinsic importance but 
also because it forms an excellent example of how modem research 
in agricultural matters is slowly but surely clearing up obscurities. 
Until recently, practically nothing was Imown regarding “ sway- 
back,” but now for the &st time the nature of the conStion has 
been laid bare by the investigations, at the Institute of Ammal 
Pathology, Cambridge, of J. R. M. Innes (Ref. 7)., Acteially, the 
importance of this work goes far beyond the boimds of veterinary 
science, because Innes has shown that “ swaybaok ” is the coun¬ 
terpart of a serious disease of the nervous sy^m in man, which 
is known as “ Sohilder’s disease.” In the past, research on this 
and similar human ailments has b^n severely handicapped 
by the fact that they could be studied only in human brfngs 
who had sucoumbed to ihe disease in its later stages. The 
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discovery of a closely allied disease in animals—^incidentally of a 
type not previously met with among domesticated animals— 
therefore encourages the hope that research on Schilder’s disease 
may soon be undertaken with greater profit. 

The names “swaybaok,’’ “swmgback,” swingleback ” and 
^‘jinkback” are used by shepherds for a disease of yoimg 
lambs probably on account of the most prominent symptom, viz., 
“ inco-ortoation ” of movement, which appears as a swaying 
or swinging of the hind quarters. There is reason to believe 
that th& disease has been known to farmers for very many 
years. It does not appear to be peculiar to this country, since a 
disease of lambs with the same symptoms has been reported 
from South America, South Africa, Australia and Sweden. 
In England and Wales swayback ” seems to be comparatively 
widespread, and is not, so far as can be judged, confined to 
particular localities. According to W. Lyle Stewart (Ref. 8), who 
reported on the disease in 1932, it also occurs in the South of 
Scotland. In some flocks from 10 to 60 per cent, of the animals 
may be affected, and exceptionally the incidence may reach 
90 per cent. On some farms outbreaks have occurred in many 
successive seasons, while some say that the prevalence has been 
increasing since 1933. The disease is not confined to any particu¬ 
lar breed nor associated with any paa:iiicular family of ram or ewe. 
It is not yet known if a ewe which has given birth to an affected 
lamb invariably bears an affected lamb the following year; 
there is no relationship to sex of lamb or to the bearing of twins ; 
but there is some support for the suggestion that the lambs of 
older ewes are more prone to be attacked. Some lambs are 
affected at birth, while others do not show symptoms until they 
are a few weeks old. In the experience of Innes, the latest age 
at which symptoms were noted was six weeks. 

A constant symptom is ineo-ordination of movement, which 
varies in severity from case to case. Some lambs are quite 
unable to stand or walk, while others can rise with difficulty 
and walk with a staggering gait. It should be noted that paralysis 
is never total; affected lambs which cannot rise attempt to do 
so from time to time, and there are strong muscular contractions 
when the feet are pinched. In many cases, too, there is blindness, 
but it is noteworthy that symptoms of fever are absent. Affected 
lambs are still capable of taking milk from a bottle, but even with 
artificial feeding symptoms gradually get worse and death is 
believed to occur invariably within a few weeks. 

On post-mortem examination, no abnormalities of any 
consequence are to be found outside the nervous system. In 
order to understand the nature of the change which occurs in 
swayback it is necessary to refer very briefly to the normal 
structure of the brain and spinal cord. Both these parts of the 



Diseases of Anifnals : Prevention and Treatment 255 

nervous system are composed of two kinds of tissue, known 
respectively as the grey matter and the white matter. The grey 
matter of the brain consists essentially of nerve cells, while the 
white matter is largely composed of nerve fibres which are 
derived from these cells. Each nerve cell, in fact, is attached to 
a fibre, by means of which it is finked up to a muscle or some 
structure at a distance from the brain. Many of these fibres are 
located, during a part of their course, in the white matter of the 
spinal cord, and at intervals some of them leave the cord and 
constitute the nerves which are visible at a post-mortem examina¬ 
tion. These fibres are ensheathed or protected by a fatty sub¬ 
stance known as myelin^ and the whiteness of the nerves, and of 
the white matter of brain and cord, is due to this substance. 
Now swayback is essentially a “ demyefinating ” disease, that is 
to say, one in which for some reason the myelin sheath disinte¬ 
grates or degenerates; as a result, secondary destructive changes 
take place in the nerve fibre proper, with the final consequence 
that nervous control of musclar movement is lost. In cases of 
swayback the degree of demyeiination varies considerably, and 
the change can often be detected only when sections of the brain 
are trea^ in special ways and examined microscopically. In 
eleven of the thirty-two oases exainined by Innes, however, 
demyeiination was so extensive that changes in the brain were 
easily visible to the naked eye. When the skull was opened, there 
was seen to be an excess of the so-called cerebro-spinal fluid, the 
white matter was abnormally flabby and contained cavities Med 
with a clear fluid or with gelatinous material. No congestion 
of the blood vessels, or other sign of inflammation suggestive 
of an infective process, could be observed. 

The important question then is as to the cause of this de- 
myelinating process, and it must be admitted at once that this 
question cannot be answered in the present case any more satis¬ 
factorily than in the case of the far more studied demyefinating 
diseases of man. One or two points, however, seem to be quite 
clear. In the first place, the disorder can originate before the 
lamb is bom. This was shown by the presence of severe de¬ 
generative changes in the brains of aiumals only three 6b,jb old, 
and in fact the severity and extent of the lesions bore no :^ation 
to the age of the lamb. In the second place, there is notlung 
whatever to suggest that swayback is an hofectious disease, 
that is to say, that it is due to fiving organisms su<^ as bacteria 
or filterable viruses. Eurther, there is no evidence 1ha.t the 
disease is hereditary or that it is due to deficiency of vitamins 
or of mineral substances. The su^isstion has been made that 
the disease is caused by sozne poisonous substance which is 
carried by the pregnant ewe and which, whil^ having no obvious 
effect on the mother, ,^ei^ a on the developing 
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lamb. At the moment, however, this is almost pure hypothesis, 
It is has been seriously suggested that perhaps the poisonous 
agent is lead, but the evidence for this is extremely slender 

IV.— rooT-RoT IK Sheep. 

A number Of factors contribute to the economic importance 
of foot-rot: there is the long period of inactivity of affected 
animals, the loss of body weight—^resulting in part from the 
inability to get enough food—^the decreased production of wool 
and milk, the cost of constant treatment, and lastly its power of 
spreading to other sheep. The disease is referred to here because 
in the United States and Australia since 1930 much research 
has been carried on as to the conditions in which it appears, its 
causation and treatment. The information obtained from these 
researches has now reached a point at which it may usefully be 
summarized. 

At one time it was generally supposed that the disease was 
due to constant softening of the horn as a result of wet con¬ 
ditions, and this view is probably still widely held among farmers. 
Some experiments and observations which have been made are, 
however, definitely opposed to that view. Firstly, there is the 
observation that flocks sometimes remain free from foot-rot 
until a few infected anirnals are purchased, after which it spreads 
rapidly to many members of the flock. Then, from the experi¬ 
mental standpoint^ it was shown in 1933 by D. Humane (Ref. 9), 
working in Melbourne, that if clean sheep are kept standing in 
water for about eight hours each day for several weeks they do 
not get foot-rot. Hadleigh Marsh and E. A. Tunnicliff (Ref. 10), 
at the Montana Veterinary Research Station, also proved quite 
undeniably that long-continued exposure of sheep to muddy or 
swampy conditions will not induce foot-rot. Nor can the 
disease, as W. I. B. Beveridge, in Sydney, New South Wales, has 
shown (Ref. II), be set up by any ordinary process of suppura- 
, tion. In a number of cases the soft horn between the hooves was 
deeply scarified and cultures of ordinary pus-forming bacteria 
were applied, but although the pus which formed underran 
the horn, such infections cleared up spontaneously without 
causing foot-rot. On the other hand, when material from foot- 
rot cases was applied to feet prepared in the same way, the typical 
disease could often be set up, and this was particularly easy 
when the animals were kept under wet conditions. 

Experiments of this sort, together with observation of the 
conditions under which the disease appears naturally, have led 
to the conclusion that foot-rot is an infectious disease of sheep, 
and therefore due to some living organism. The task of dis¬ 
covering this organism has not proved to be a straightforward 
matter, because material from naturally diseased feet, even after 
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these have been well washed, contains a number of different 
species of bacteria, and it becomes a question of deciding which 
is the primary invader. J. R. Mohler and H. J. Washburn, in 
the United States, as long ago as 1904 (Ref. 12), believed that 
foot-rot is caused hj an organism called the “ necrosis baciUus,*’ 
and some other workers have reached a similar conclusion. 
This bacillus is well known as a common inhabitant of the ali¬ 
mentary tract of certain animals, and of soil, and is recognized 
as the cause of a number of disease conditions in animals, such 
as “ caK diphtheria,” “ quittor ” and “ fistulous withers ” in 
horses, and certain lesions in the liver of cattle. The lesions 
produced by the organism in these conditions are characterized 
by “ necrosis,” i.e., death of the tissues involved. Foot-rot is 
essentially a disease in which there is necrosis of the soft or 
“ sensitive ” tissues of the feet and there seems to be no question 
but that the necrosis bacillus is responsible at least in part for 
these lesions. Thus enormous numbers of these organisms are 
commonly present in the affected tissues quite early in the disease, 
and particularly at the junction of the healthy and affected 
tissues. In spite of this, some workers attach primary import¬ 
ance not to the necrosis bacillus but to organisms known as 
“ spirochaetes,” the bodies of which have a peculiar spiral shape. 
Very recently, Beveridge (Ref. 13) has produced evidence that 
foot-rot is due to a rather special kind of spirochaete, which he 
calls Spirochaete penortha. At the moment it cannot be said 
that the cause of foot-rot has been definitely established, since 
it is doubtful if the typical progressive disease has ever been set 
up artificially by direct appjSication to the feet of cultures of any 
of the organisms which have been found in foot-rot material. 
Thus Marsh and Tunnicliff failed to set up the disease even when 
cultures of the necrosis bacillus were injected into the feet of 
sheep which had been softened by standing for a month in a wet 
pen. They were also unable to produce the disease in sheep kept 
on wet son which was repeatedly sprinkled with large quantities 
of culture of the necrosis bacillus. Whatever organism isin the 
main responsible, however, it seems certain that wet condition© 
act as a predisposing cause by injuring the skin and hom and so 
permitting the entry of a special parasite. 

With regard to the changes in the feet, the disease starts, as 
sheep farmers well know, with lameness in one or more feet. 
Owing to the pain, badly affected animals walk on three l^s or 
move about on their knees if the fore feet ai<me are involved. 
The lack of wear leads to distortion of the hoof, and the hom of 
the sole becomes underrun with pus, caudng its separation 
from the sensitive tissues beneath. Cases tend to be of long 
standing ; the whole hoof may be shed, exposing ah unhealthy- 
looking, bleeding smffacp; wl^ giyes off a bh^aoteristic offensive 
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odour. There is also ulceration of the skin between the hooves. 
Occasionally the disease progresses more slowly, or for months 
may appear to be at a standstill. 

and TunnicliS (Ref. 10) carried out a good deal of work 
on the experimental transmission of foot-rot at pasture and on 
the persistence of infectivity of such pasture. To illustrate the 
advance in knowledge which has been made, some of these 
experiments are briefly described. The first obj ect was to produce 
an infective pasture ; for this purpose about an acre of grassland 
was fenced off and kept constantly wet by water flowing from an 
irrigation ditch. Between July 31st and October 13th 20 sheep 
showing active lesions of foot-rot were placed on this pasture, 
and of these 14 were removed on September 26th. In order to 
test the possibilities of transmission, healthy sheep were put on 
the pasture in three batches, viz., four (three ewes and one lamb) 
on August 2nd, four (two ewes and two lambs) on October 1st, and 
20 on October 24th. The 28 sheep comprised in these batches 
developed foot-rot after exposure for 21 days, 22 to 26 days, 
and 10 to 14 days respectively, and all but three became progres¬ 
sive cas^. The possibilities of transmission at pasture were also 
clearly demonstrated by Marsh and Tunnicliff, by holding sheep 
in three small pens, each 12 feet square, the soil of which was 
kept constantly wet. Two of the pens were infected by holding 
in them she^ affected with foot-rot. The third pen was used as 
a control, no infection being introduced. Two healthy sheep 
were kept in the control pen for 34 and 63 days respectively, 
but they developed no foot-rot though constantly standing in 
mud. On the other hand, of eight sheep exposed in the other 
pens, all (two ewes and six lambs) developed foot-rot, within 
17 days in the case of the ewes and 50 days in that of the lambs. 
In thm coxmection it may be noted that in outbreaks of foot-rot 
lambs are much less susceptible than ewes. 

These experiments of Marsh and Tunnicliff are similar to those 
reported in 1933 by Humane, who found that the disease could 
be set up in clean sheep by keeping them for four months in 
small pens in contact with natural oases. Healthy controls 
kept under similar conditions, but not exposed to diseased sheep, 
remained unaffected. 

Having thus established the ease with which the disease 
can be contracted by healthy sheep on infected pasture, Mardi 
and Tunnicliff instituted experiments to test the duration of 
infectivity of such pastures. The first two experiments were 
designed to see how long very small areas of pasture, viz,, pens 
12 feet square, would remain infected under wet and under dry 
conditions. Pen No. I was used to test the persistence of infection 
in the soil when it was kept saturated with water. As soon as 
it had been definitely established that the pen was infective to 
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healthy sheep, all sheep were removed and the pen was left 
vacant for 30 days. Three healthy sheep were then introduced 
and kept there for 64 days, but none of them developed foot-rot. 
Pen No. 2 was used in a similar manner, except that after the 
removal of the infected sheep the soil was no longer watered but 
was allowed to dry off. After 15 days it was again saturated 
with water and three healthy sheep were introduced and kept 
in the pen for 48 days. No foot-rot developed, indicating that 
15 days’ drying had sufficed to destroy infection. A third experi¬ 
ment was concerned with the duration of infectivity of the 
1-acre pasture used for testing natural transmission of the disease. 
It will be noted by reference to the above account of these tests 
that 20 healthy sheep placed on this pasture on October 24th 
had developed foot-rot within 14 days. On November 19th all 
sheep were removed from the pastnre, and from November 13th 
to March 20th the ground was covered with several inches of 
snow. Prom April 6th to May 20th 10 healthy ewes were placed 
on the pasture, but none of these developed foot-rot. 

A fourth experiment was concerned with the infectivity of 
a swamp pasture. In the summer of 1930 foot-rot appeared in 
a flock of 1,200 ewes and within sis weeks had spread to about 
90 per cent, of them. Early in August, 1930, the sheep were 
removed and the area was left vacant tiU May 22nd, 1931, when 
41 healthy sheep were fenced on about 15 acres of the swamp. 
No sign of foot-rot was seen among these sheep Tmtil August 6th, 
when two were found to be lame. On August 12th the feet of 
all the sheep were examined and one sheep was found to be 
affected. Between that date and October 22nd, when the sheep 
were removed from the swamp, 11 had shown definite signs of 
foot-rot. This experiment appears to show at first sight that 
the swamp had remaiaed infective from August to the following 
May, but there were several facts which rendered this conclusion 
doubtful. Thus, lameness did not appear among the exposed 
sheep for two-and-a-half months after they were put out to 
graze, and at the end of five months only one-thi^ of them 
were affected. Further, the lesions in all cases were slight and 
did not process in the typical manner. It seems more probable 
that the re^t is to be explained in another \ifay, namdy, that 
the infection was retained not by the swamp but by some of the 
exposed sheep, and that the disease in these sheep was rendered 
evident by exposure to the swamp. Some evidence in support 
of this view has been provided by Beveridge (Ref. 11). Beveridge 
observed that chronic lesions dE ihe hooves mi^t persist for over 
18 months in experimental animals kept most of their rime on 
concrete. Material from these chronic lesions was capable of 
producing foot-rot m sheep, so that it s^ms likely that infection 
may survive in the superficiai lesions 61 a few ^eep and ^read 
to others when conditions become favourable. 
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In the matter of prevention, good land drainage is of course 
one of the first things to he desired, while the observation of 
Beveridge just mentioned suggests that the removal of chronic 
cases during the summer may greatly assist elimination of the 
disease. Preventive measures should be adopted in all flocks 
where foot-rot is known to occur, since prevention is much less 
costly and less troublesome than treatment. Such flocks should 
be carefully watched, and if any lame sheep are seen, all the 
animals should be collected and their feet examined. All over¬ 
grown feet should be trimmed, and visibly affected animals 
kept apart and treated at once. As a precaution, the remainder 
should be passed through a foot-bath, as described below. It 
is much better to put remedial measures in hand at this stage 
rather than to wait until the disease has spread to many other 
animals. If possible, the flock should be removed to drier pas¬ 
turage, though it may be remarked that Humane was unable to 
prevent the progressive development of the lesions in several 
very early natural oases which were removed from the country 
to a perfectly dry pen at the laboratory. 

TreatTnent of foot-rot is a matter of common practice and, 
when properly carried out, good results are to be expected. One 
of the first essentials is the very thorough paring away of over¬ 
grown horn and of horn in process of becoming detached. After 
thisi the more deeply-situated dead material and discharge must 
be completely removed. This, of course, is a painful operation 
and may be accompanied by much haemorrhage, which can be 
controll^ to some extent by tight bandaging just above the hoof. 
It is always wise to examine the feet of all Sie sheep in the flock, 
so that sl^ht or early infections may be treated. After this care¬ 
ful trimming of the feet, the next step is to apply some solution 
with caustic properties in order to sterilize the mfected tissues. 
For this purpose, solutions which have been recommended are 
copper sidphate (6 or 10 per cent-, i.e., lb. to a gallon of 
water), and formalin (2 per cent.). These solutions should be 
used in foot-baths and it may be remarked that it is insufiS.cient 
to allow the sheep to walk through the bath ; they should be made 
to stand in it for at least an hour in order to give the solution 
time to penetrate into the numerous small crevices which remain 
in the foot even after careful trimming. Prior to this, it is a 
good plan to pass the sheep through a foot-bath containing 
water only, to cleanse the feet as much as possible. The foot-bath 
treatment should be repeated several times at two-day intervals, 
and the same solution can be used four or five times. Where 
possible, sheep should afterwards be held in a shed or on a dry 
floor for several hours. According to Humane, formalin is better 
than copper sulphate, because, while being equally effective, it is 
cheaper (when 2 per cent, formalin is compared with 5 per cent. 
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copper sulphate), has a desirable hardening effect on the horn 
and does not stain wool. 

Where many sheep are affected, the foot-bath, of course, has 
obvious advantages; where few sheep only are affected, local 
dressings are often used, though probably they are less efficacious 
and certamly more troublesome than the bath. One mixture 
recommended is warm Stockholm tar (one quart), into which 
is stirred 2 oz. of finely ground copper ^phate (bluestone) and 
a tablespoonfal of lysol, the mixture being applied with a brush 
after stripping away the horn and dead tissue. 

V. —EXTEKMINATIOy OX WlLO Rabbits- 

Measures which ought to be taken for the better protection 
of farm crops and trees from the ravages of rabbits have lately 
been the subject of enquiry by a Select Committee of the House 
of Lords (Ref. 14), and the matter will certainly be of interest 
to the many farmers who have had experience of the damage 
caused by these rodents. With some other destructive rodents, 
viz., rats and micei attempts at externaination have been made 
by what may be called bacteriological warfare, that is to say, 
by inducing among them a fatal disease which would spread in 
epidemic manner. On the whole, such attempts have hot been 
very successful, and this is not surprising to those who are aware 
of the results of a vast amount of experimentation which has 
been carried out on the subject in the laboratory. The main 
difficulty is that, while the great majority of rodents exposed 
to the force of an epidemic die, a few acquire the disease in a 
non-fatal form and in consequence become highly resistant. 
The final result is that the original population is replaced by one 
which may be as numerous as before and which is composed of 
resistant individuals. 

Among the different measures which have been proposed 
during recent years for dealing with rabbits is that of extermina¬ 
tion by bacteriological means, using for the purpose the filter¬ 
able vims which causes the disease known as myxomatosis. An 
account of experiments on this problem, covering a period of 
more than two years, has recently been published by Sir Charles J. 
Martin (Ref. 16), working at the Institute of Animal Pathology, 
Cambrige. At the beginning of his article^ there are laid down 
certain requirements for successful extermination by the means 
employed. The main points are that the disease must spread 
throughout the population and cause a very hi^ morality, 
leaving few survivors, the progeny from which must have little 
or no inherited resistance. The infection must remain highly 
active and not tend to “peter out” in the course of time. 
Sinally, the disease must be harmless to domestioated animals. 

Myxomatosis was first described from South America in 
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1898, and after its spread in that cotintry it was met with in 
California among rabbits kept for fur production, It has never 
been recorded as occurring naturally in Europe. The disease has 
been given its name owing to the occurrence, in rabbits which 
survive for a week or so after symptoms are noted, of gelatinous 
swellings beneath the skin in various parts of the body, these 
swellings resembling the tumours which, on account of their 
microscopical structure, axe known among patholo^ts as 
“ myxomas.’’ The disease can be transmitted quite ea^y from 
one rabbit to another by applying a little of the juice from a 
swelling to the scarified skin, by injecting it into the animals, 
or by placing a little of it between the eyelids. Rabbits so inocu¬ 
lated may die after a few days without showing any myxomatous 
swellings, if they are particularly susceptible and the virus especi¬ 
ally active. Otherwise, the animals may be expected to sicken 
five or six days after inoculation and to die a few days later. 
The swellings also involve the skin, so that the hairs fall out and 
some of the liquid exudes. As the secretions from the nose 
and eyes, and also the swellings, contain enormous quantities of 
virus, it is easy to understand that the disease is likely to spread 
readily among rabbits living together. The infectiousness of 
the disease by contact was specMy studied by Martin, firstly 
when the animals were kept in cages, and, secondly, when they 
were kept as colonies in the open, under conditions as natural as 
possible. 

In the cage experiments, two samples of virus (A and B), sent 
from different laboratories, were passed through two separate 
series of rabbits. The procedure was to inoculate a rabbit 
and, as soon as it became sick, to place a healthy rabbit in the 
cage with it. In this way, the two viruses were passed in suc¬ 
cession throng 80 and 87 rabbits respectively, the experiment 
occupying 20 and 25 months. The B sample of virus was rather 
more active than the A sample, and with the former the rabbit 
usually died about 11 days after being put in contact with a sick 
companion. 

In the experiments carried out under natural conditions, an 
area of pasture, 50 yards by 10 yards, was used. This was 
enclosed by a fence of i-inch wire netting sunk 8 inches into the 
ground, and was surrounded by an outer fence 7 feet high and 
placed 2 yards from the inner and also sunk into the ground. 
The whole compound was roofed with netting. In the first 
experiment a portion, 10 by 7 yards, was fenced off to form an 
" annexe.” Shelter for the rabbits was provided by means of 
boxes, open at the bottom, or by iron receptacles. 

Four experiments in aU were carried out during the period 
August, 19§4, to November, 1935, the first two^j^using tame 
rabbits and the A sample of virus, the last two using wild rabbits 
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and the rather more active B virus. In each case a certain 
number of healthy rabbits were placed in the compound, and 
after allowing two or three weeks for them to settle down, one 
or two rabbits were oau^t, infected by placing a little disease 
material between the eyelids, and then returned to the com¬ 
pound. In experiment 1, 23 rabbits, including an originally 
infected one, were put in the main compound and four in 
the annexe, while seven families were bom during the experi¬ 
ment. The result was that the disease gradually spread until 
only two of the total population survived, though it was two 
months before it spread to the annexe. For experiment 2, 
27 healthy rabbits were put into the enclosure, makmg, 
with three rabbits still surviving from the first experiment, 
a population of 30. Infection quickly spread from the survivors 
to two of the new entrants ; ^en, as no more cases occurred 
during the next ten days, it was eoncluded that the infection 
was exhausted. A rabbit was therefore caught, infected in the 
eyelids and returned to the compound, with the result that the 
disease soon spread quickly and exterminated all the rabbits 
save one, including eight families bom during the experiment. 
Had there been no epidemic, it is estimated that the population 
would have reached 70- In experiment 3, the total population 
at the beginning was 65, including the one survivor from 
experiment 2. Irdeotion was started as before, two rabbits being 
inoculated, and the result was that the disease spread rapidly 
at first and then more slowly, so that the whole colony was 
exterminated in just over a month. Experiment 4 was a repe¬ 
tition of the last, 44 wild rabbits being used, and these were 
exterminated in just over a month. It is important to note 
m cozmection with the last two experiments that, as the rabbits 
used were wild ones, they spent most of their time in the burrows, 
so that there was good opportunity for contact. It was only 
when they became sick that they remained above ground; in 
fact almost all the rabbits died in the open. 

These experiments then satisfy one of the requirements 
laid down above in proving that myxomatosis spreads rapidly 
by contact and is highly fatal. In the course of this work 560 
rabbits contracted the disease by contact or by introduction of 
small amounts of iofective material between the eiyelids, and 
of these only 13 recovered. Some of these recovered animals 
were put to good use in two ways, firstly, to see whether the 
attack of myxomatosis had conferr^ upon them my resistance 
to the disease, and, secondly, to see. whether their progeny 
would be susceptible or resistant. It was ascertained that the 
recovered animals had acquire a strong resistance which lasted 
for at least 12 months, but that th^ prc^eny were still quite 
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A matter whiclx is naturally of the first importance is the effect 
of the virus on other animals. Fortunately, there is every reason 
to believe that rabbits only can be infected and that even hares 
are insusceptible. So far as the domesticated animals of the 
farm are concerned, it can be said that attempts to infect horses, 
cattle, sheep, goats, dogs, cats and fowls have been fruitless. 

The general conclusion from all these experiments therefore 
is most favourable. Everything points to the virus of myxoma¬ 
tosis satisfying the requirements laid down above, but the readi¬ 
ness with wMch the infection will spread to colonies in the 
neighbourhood depends not on the virus but on the amount of 
intercourse between the animals of the separated colonies. 

VI.—CocciDiosis OF Fowls. 

This common disease is likely to remain for a long time to 
come one of the most troublesome that the poultry-keeper has 
to face. 

The minute animal parasites which have been found in the 
intestine of a large variety of birds, both wild and domestic, 
suffering from coccidiosis, and which were first seen by Itivolta 
in Italy about 1870, were for years assumed to be one species. 
It is now known that the matter is much more complex than 
this, that even in the common fowl at least six quite distinct 
species of coccidia may inhabit the intestine, and that at least 
four of these are capable of producing disease. While natural 
infections with single species do occur, it is more common to find 
several species co-existing in the same bird. Something of the 
full significance of these findings will be understood when it is 
stated that recovery from an attack by one species leaves the 
chicken more or less resistant to that species but not to the 
others. In the past, the lack of knowledge on such points has 
led to much confasion, but by the modem methods now available 
the various species can be separated from one another, with 
the result that useful progress should now be possible. 

In the present article—the purpose of which is to give a brief 
review of present knowledge, with special reference to control—^it 
is not proposed to use the scientific names which have been allotted 
to the various species, partly because names are of somewhat 
academic interest, but mainly because it is not certian to what 
extent some of the species discovered are of importance in this 
country. It is definitely possible, however, to distinguish more 
than one form of the disease. In one of these, the two csecal 
tubes of the fowl—^that is, the blind segments of gut which open 
into the lower part of the intestine—are mainly involved, while 
in the other form some part of the small intestihe is attacked, 
usually the duodenum or part nearest the gizzard. It will 
therefore be convenient to refer to the “ csecal ” and ** duodenal 
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forms, but on the understanding that disease may not be entirely 
confined to these parts and that it may be caused by any one 
of at least three species of parasite. The csecal and duodenal 
forms may also be referred to as acute and chronic respectively, 
but here again it must be understood that the duodenal form 
may sometimes be quite acute. 

Ufe History of the Parasite* 

Cocoidia, as present in the droppings, are oval bodies of 
microscopical dimensions, which have a remarkable resemblance 
to birds* eggs. If atmospheric conditions are favourable, the 
contents of these minute bodies, which are known as cmysts, 
undergo a ripening process (sporulation) leading to the formation 
of comma-shaped structures known as sporozoites. When ripe 
oocysts are swallowed by a susceptible bird, the sporozoites are 
liberated in the duodenum and penetrate the cells of its lining, 
where a further series of changes takes place (the process of 
schizogony), leading to the formation of minute curved bodies 
known as merozoites. These are motile, and each one invades, 
and gi^ows within, a cell of the intestinal lining. As several 
successive crops of merozoites can be produced during a single 
attack of coccidiosis, the intestinal tract may become hea^vfiy 
infected, with destruction of the lining cells. The method of 
multiplication so far is asexual, and when this comes to an end, 
it is succeeded by a sexual phase in which the merozoites develop 
into either male or female elements. The female elements con¬ 
stitute the oocysts, and when these are fertilized by the male 
the oocyst is ready to recommence the asexual cycle. To give 
some idea of the infective potentialities of coccidia, it may be said 
that, according to Tyzzer (Ref. 16), one sporozoite can give rise 
to 225,000 merozoites as a first crop, and, as eight sporozoites 
are produced within each o6cyst, a single developing oocyst can 
give rise to over one-and-a-haK million merozoites. The period 
during which the chick remains infected depends largely on the 
number of generations of merozoites produced, and the time each 
generation takes to develop. 

Symptoms of Coccidiosis* 

The ccBcal form appears in chicks about 2-10 weeks of age. 
The symptoms vary with the intensity of the infection. and 
are due in the main to haemorrhage (bleeding) into the caeca! 
pouches. When this is severe, the chicks may simply be found 
dead, and on post-mortem the caeca and lower intestine are seen 
to be filled with bloOd. When the bleeding is less profuse, the 
chicks remain dull and listl^^ their; feathers are rufiOied, they 
crowd together for warmth, and become very pale and weak, 
liieir droppmgs are blood-stamed.' ' Gbieke so affected are often 
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found dead two or three days later, and post-mortem examina¬ 
tion shows in the caeca altered blood, and at later stages cheesy 
masses, which on removal leave raw surfaces on the mucous 
lining. It should he pointed out that coccidiosis may predispose 
birds to other infections and that, when bacillary white diarrhoea 
is present in addition, the general severity of the disease is 
increased. 

The duodenal form occurs chiefly in birds 10-12 weeks 
old, though cases also occur in birds as old as 12 or even 
18 months. It is seen especially commonly in chicks a 
month or so after they have been taken from the brooders and 
placed outside on tihe ground. The death rate with this form is 
not so high at &st, though ultimately it may be higher than in 
the acute form, and few affected birds recover sufficiently to be 
of economic value; most of them eventually die or are destroyed 
by the owner. The disease tends to be very persistent in a flock 
and the symptoms consist of loss of condition, lassitude, pallor, 
and shrivelling of comb and wattles. The appetite at first may 
be good, but later is indifferent. Blood is rarely found in 
droppings. Some birds show leg weakness and inco-ordination 
of movement. The changes seen in the intestine vary with the 
duration of the illness. In the early stages the wall of the 
duodenum, and parts of the znidgut also, are thickened and its 
lining shows a greyish mottling or may be ulcerated. In con¬ 
nection with diagnosis, it should be noted that it is scarcely 
sufficient to demonstrate ooccidia in the gut, because birds can 
tolerate very heavy infestations without showing symptoms. 
Other factors must be taken mto consideration, such as the bkd’s 
condition; if this is not done, the real cause of death may be 
overlooked. 

Experimental and Natural Infection—Meam of Spread. 

Experimentally it is quite a simple matter to set up coccidiosis 
by feeding the organisms to susceptible chicks. Working with 
one of the species which most commonly attacks older birds, 
T^zer, Theiler, and Jones (Bef. 17) found that infection was 
more severe in the older chicks (30- and 60-day) than lin very 
young ones (six-day), no doubt because the intestinal canal 
is more fully developed and so gives greater scope for the 
multiplication of the parasite. With the parasite of the ceecal 
form no difference was found according to ^e. As stated above, 
infection may be brought about by a single oocyst, though tMa 
fact is not surprising when the prolificacy of oocysts is remem- 
heired. As an example of the results of feeding healthy chicks 
with oocysts, the follow^ instance may be noted. Tyzzer 
(Eirf. 16) fed 84 chicks with the eocddium of the csBcal disease; 
deaths started to appear on the fifth day, when 14 died; on the 
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sixth day 48 died, and only 14 subseq[uently recovered—a 
mortality of 83 per cent. 

Natural infection may be expected to differ from that following 
experimental feeding of healthy chicks with a single species of 
cocoidium, since in nature oocysts will be swallowed at irregular 
intervals and in varying numbers, and more than one species 
will probably be ingested. The natural disease may also be 
modified to some extent according to the conditions under 
which the chicks are reared, and by other still unknown factors. 

The dissemination of infective oocysts may occur in various 
ways. They may be spread by water supplies, be carried about 
by birds on their feet, by attendants on their boots, on sacks 
and other objects, or by mice, flies, etc. Oocysts may be 
swallowed by birds of other species or by animals and so distri¬ 
buted. Ooccidia are known to spread with some ease even under 
good conditions for prevention, and one of the diffLculties facing 
experimentalists is to prevent infection in control chicks. Thus, 
Tyzzer (Ref. 16) found it practically impossible to prevent acci¬ 
dental i^ection in cages of chickens kept in the same room with 
cages of infected chickens. 

OorUroL 

Much effort has been made to control the disease by thera- 
pevlic methods, but it can be stated on good authority (Tyzzer 
[Rrf. 16], Bayon [Ref. 18]) that up to the present none of the 
chemicals advocate serves either to prevent coccidial infection 
or to eradicate the disease after it is established. This should 
not be held to imply that the situation in this respect is hopeless, 
but rather that the matter is one requiring intensive study, 
especially on chemical lines. 

What may be called dietary methods of control have also 
been recommended. There can be little question that a nutritious 
diet, e.g .9 one containing egg or small amounts of milk, will help 
to tide chickens over the critical stages of the disease; but, 
apart from this, certain special diets have been put forward both 
for prevention and treatment. One of these is a mash containing 
40 per cent, powdered butter-nulk, given from the age of four 
to eight weeks. This so-called “ milk-flush ’’ treatment was 
investigated by Mayhew (Ref. 19) but, in a series of carefully. 
performed experiments, he was unable to confirm its value. In 
these experiments 349 birds from the same batch were divided 
into two approximately equal-sized groups and dosed when just 
over six weeks old with similar numbers of coccidia. The special 
mash feeding was started in one group when the chickens were 
about eight weeks old, and the survivors were kept until they 
were about 210 weeks old. The weights of surviving birds in the 
treated group, taken at the twentieth week, were significantly 
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lower than those of control chickens from the same batch 
which had been dosed with ooccidia and fed on the mash without 
butter-milk. Butter-milk mash has a distinct laxative effect, 
and Mayhew suggests that for this reason the treatment is 
contra-indicated, since moist conditions favour the ripening of 
oocysts and so would favour the continuance of the epidemic. 
The feeding of rations containing a high proportion of milk- 
sugar (1 lb. to 1 cwt. mash) or of Tnilk has likewise been advocated; 
the acid fermentation thus set up in the intestine was supposed 
to be injurious to coccidia. Experiments by Tyzzer (Ref. 16) with 
diets supplemented with milk-sugar or sMm milk failed to sub¬ 
stantiate this on experimentally dosed chickens; in fact, the 
only effect of the treatment appeared to be to cause the feathers 
to fall out. Kerr and Common (Ref. 20) indeed showed that the 
so-called acid treatments ’’— i,e., the feeding of milk, butter¬ 
milk, lactic acid cultures, or hydrochloric acid—do not in reality 
make the intestinal contents more acid, and these authors, too, 
doubt the value of such treatments. 

Everyone is agreed that with present knowledge hygienic 
measures of control are the most helpful, and in this connection 
there are a number of important points to be considered. In 
the first place, it will be remembered that the parasite goes 
through a definite life-cycle, but even under favourable con¬ 
ditions of aeration, moisture and temperature, the oocysts do 
not become infective until some 24 to 48 hours after they have 
been voided, K, therefore, the houses are thoroughly scrubbed 
out daily with hot water, soda and soap, or if the birds are moved 
daily to fresh ground, there is no opportunity for reinfection to 
take place. The second point is that, owing to their strong enve¬ 
lope, oocysts—and particularly those which have undergone 
i^orulation—have a considerable resistance to natural destructive 
agencies, especially under moist conditions. Thus, oocysts can 
remain alive for more than a year if kept in a humid, non-putre¬ 
fying medium at temperatures between freezing point and that 
of ttie body (100®E,). In the same connection, odeysts are 
resistant to the action of the common disinfectants such as 
potassium permanganate, carbolic acid, soda lye, formalin, 
etc.; indeed it is well known that oocysts will sporulate in some 
disinfectants (Perard [Ref. 21]). Putrefaction, such as may occur 
in stored manure, prevents ripening of the oocyst, which even¬ 
tually dies, while oocysts are also sensitive to temperatures 
above about 105°F., so that hoiliog water is useful for sterilizing 
drinking vessels and food troughs. The parasites do not Hve long 
at freeziDg temperatures or when desiccated, hence drainage of 
contaminated I^d, and the removal of thick grass which is 
likely to preserve the moisture of the soil, would be useful aids 
in prevention. 
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Other points having a bearing on the question of control are 
as follows (Ref. 22) : (1) Adult fowls may harbour ooooidia in 
their intestines ; (2) coocidia of mammals and of other birds are 
incapable of infecting fowls ; (3) infection does not pass through 
the egg; (4) the Section may be introduced by purchased 
stock ; (5) with two species of coccidia it has been found that, 
after experimental infection, birds that appear comparatively 
normal may discharge very much larger numbers of oocysts 
than ones which are actually ill; (6) the disease is a self-limiting 
one; (7) proper poultry management is of prime importance. 
With regard to the first two points, it is obviously wise to keep 
adult stock separate from chicks and, H possible, to have separate 
attendants. The disease can be retained in breeding places by 
adults, healthy iu appearance, which harbour the parasites in 
their digestive tract. Oocysts which have passed through the 
alimentaiy canal of insusceptible hosts are still fully infective 
to fowls. With regard to the third point, Tyzzer (Ref. 16) 
reports that in 14 different lots of day-old chicks purchased 
from various sources, and makmg a total of about 1,000, none 
proved to be infected with coocidia. Oocysts may, of course, 
be deposited on the shell during laying, but actually the risk 
from these is not great, as the drying during incubation suffices 
to destroy them (Ttyzzerand others [Ref. 16]). Lamont (Ref. 23) 
mentions that, in collaboration with Kerr, he spread infective 
droppings on eggs which were then incubated for three weeks. 
The egg shells were then powdered and fed to 24 chickens 
with completely negative results. Purchased stock should 
be quarantined for three weeks, especially if the birds are young, 
and carefully observed for signs of.illness. The disease is 
self-limiting in that once the parasites have completed their 
life-cycle in the intestine, they pass out, so that if the chicks 
survive they are able to make a more or less complete recovery. 
This only occurs, however, if reinfection from the droppings is 
avoided. Advantage is taken of this fact in practice by keeping 
the chicks on wire-meshed floors, by which they are protected 
from reinfection by their own excreta. The v^ue of portable 
folding units rests on the same principle, the units being 
moved to fresh ground every one or two days, that fe, before the 
oocysts have had time to reach the infective stage. The control 
of coccidiosis is likely to be more difficult in large-scale under¬ 
takings than in smaller flocks, but overcrowding must be avmded 
at all times, and all changes to which chicks have to be subjected 
should be gradual. At times outbreaks have occurred ia brooders 
in spite of the floors being of wire-mesh; the source of infection 
in such cases may be found to be food or drinking ves^ls con¬ 
taminated by bids which have picked up a sl%ht infection 
from their food. 
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In practice, when acute ooccidiosis breaks out among a small 
lot of chio]^, it is much better to kill off and cremate the lot and 
start afresh after a thorough cleaning. If the outbreak is in a 
very large lot of chicks, they should be kept confined, dead buds 
should be removed as often as possible, litter and droppings 
burnt or buried deeply in farmyard manure, and the floor cleaned 
each day for at least a fortnight, or until the outbreak is over. 
In an outbreak of chronic ooccidiosis, the badly affected birds 
should be killed off, the rest moved to fresh ground, and any 
showing symptoms immediately removed and killed. Those 
which remain alive should be given plenty of space and be weU 
fed on easily digested mashes until they are fit for disposal. 
The usual rules of thorough cleaning must be observed, and the 
ground on which sick birds have been kept should, if possible, 
be rested for at least a year; lime should be applied at the rate 
of 6 ewt. to the acre, or the land may be dug up or ploughed. 

Much attention has been given to the possibility of controlling 
ooccidiosis by rendering the birds immune —^that is, resistant to 
infection (T^zer [Ref. 16]). The fundamental observation in 
this connection is that after a chicken has successfully passed 
through an attack of ooccidiosis it is proof against a second infec* 
tion. As soon as it was possible to work with clean chicks and 
with pure strains of cocoidia, the matter could be subjected to 
proper experimental enquiry. The two factors of importance 
are (a) the species of cocoidium used and (6) the dose given. In 
a general way, it may be said that with pathogenic species large 
doses produce more severe effects than smaller ones. Small 
doses may be expected to produce an infection which does not 
make the bird obviously ill, and with some species this is followed 
by an immunity which is complete in the sense that the bird 
cannot be reinfected with large doses, or which is sufficient to 
prevent obvious illness on reinfection. Small repeated doses 
may have the same effect as one large dose, that is, may produce 
a severe and possibly fatal infection; or, with some species, 
small repeated doses may be followed by immunity—^an immunity 
which may depend on the continued development of small 
numbers of parasites. It any case, as stated in the introduction, 
the immunity produced is strictly specific, that is, it is active 
only against cocoidia of the same species. Immunity is usually 
strongest and most prompt in ite appearance with coccidia 
which penetrate deeply and tend to be retained in the tissues. 
It is, of course, rather u^ortunate that the immunity is so specific, 
because it means that non-pathogenic species cannot be used to 
protect birds against pathogenic species. It is also unfortunate 
that attempts to produce immunity against coccidia by giving 
the parasite by routes other than the mouth have failed. 
Thus, no infection or immunity is to be expect by injecting 
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ripe oocysts into the rectum. When the csecal type of ooccidium 
is thus injected, the results are irregular, at most suggesting that 
only a few of the oocysts reach the caecum and hatch therein. 
Tyzzer (Ref. 16) on several occasions injected normal chicks 
rectaUy with bloodstained caecal exudate containing great num¬ 
bers of aiCtive merozoites and, though some of them undoubtedly 
reached the caeca, they failed to develop. Again, when mero¬ 
zoites axe injected into the wing vein, there is neither infection 
nor immunity. Blood serum from immune birds is also useless 
as a protective. 

The experimental observations of Tyzzer and of other workers 
afford an explanation of what has often been noted in practice. 
In favourable surroundings, 6.gr., when chicks are reared under 
natural conditions on comparatively clean land, or kept on wire 
floors, they often have a chance of ingesting ozily a few oocysts 
at a time, so that, without at any time showing symptoms or 
gross evidence of disease, they may gradually build up a resistance 
which is effective even against the most pathogenic species. 
This also explains why severe cocoidiosis so frequently develops 
when chickens which have been reared in clean brooders are put 
out on the ground. How long the immunity of a chicken winch 
has completely recovered from cocoidiosis will persist is not 
known, but probably under ordinary conditions its resistance is 
reinforced from time to time by slight infections. It has been 
suggested that the disease should be allowed to run its course, 
with the idea that survivors will be resistant, but this is bad m 
practice, partly because many of the survivors will be carriers, 
and partly because resistance will have been acquired only against 
the particular species of ooccidium which caused the mfection. 
Another suggestion which cannot be recommended in practice is 
that chicks should be fed intensively with small doses of oocysts. 
One objection to this is that some of the oocysts fed pass through 
the intestine without hatching and may thus become a menace 
to other birds. 

In conclusion, it should be emphasized that coccidiosis only 
becomes dangerous when heavy infestation, largely as a result of 
reinfection, is made possible by the system of poultry husbandly 
being followed. The chief losses from coccidiosis usually occur 
in chickens reared under artidcial conditions; hence, such 
measures should be adopted as will promote vigour and active 
growth, and at the same time keep down the dosage of oScysts, 
the complete elimination of which from commercial flocks is not 
practicable. 

R. C. MnsTETT. 

Research Institute in Animal Pathology, , 

Royal Veterinary College. 

London, N.W.l. 
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I.— ^PowEB Farming. 

Most writers on the general topic of farm mechanization start 
by taking the view that there is nothing very new about the 
process : that it may be said to have started when prehistoric 
man first used a reindeer antler—or, in some versions, a fire- 
hardened stake—^in his primitive soil tillage. There is, however, 
a sharp distinction between what is meant by “ mechanization ” 
to-day and what might have been meant had the term been used 
even, say, 76 years ago in the first golden age of implement 
development. We mean, in fact, the replacement, partiaj or 
complete, of animal power by mechanical power; of horses by 
internal-combustion engines or whatever new form of power 
may in time supersede them. Indeed, in these days when 
agriculture is no longer the self-contained, self-sufficient industry 
that it once was, the distinction can be put even more forcibly 
in another way ; once agriculture used its own by-products as 
fuel for its power units ; to-day it tends more and more to buy 
its fuels from outside the industry. This point is made by 
Wylhe (Ref. 1), who also discusses some of its implications. He 
goes on to give a careful analysis of the hourly working costs of 
a two-horse team and a small tractor respectively and, by con¬ 
sidering the work which each may be expected to do, to conclude 
that “ there can hardly be any question about the superiority 
of the tractor over the horse so far as operation costs are con¬ 
cerned.” Wyllie, however, is careful to point out that individual 
operation costs are by no means the whole story and that many 
other factors must be considered if the question of machine v, 
horse is to be fairly and fuUy discussed. He also gives an inter¬ 
esting comparison between the working costs of a particular 
farm before and after the introduction of a tractor. Although 
there was a marked increase in the percentage of crops requiring 
a high labour input, there was a substantial reduction in the 
aU-round costs per acre. 

Carslaw and Culpin (Ref. 2) discuss the same general topic 
in a rather different way : by considering not individual cases 
but the average results for fairly large groups of farms. They 
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include a table sbowiiag tbe changes in the numbers of horses 
and engines of all kinds on British farms over the period 
1908-31. Since the same kind of information was given and 
discussed in Wyllie’s paper, it may be as well to point out that, 
as it stands, it is neoesssurily out of date. The important figures 
in the present connection are those relating to tractors. An 
unpublished enquiry by the present writer showed that, 
e 2 :cluding War-time relics used for an odd hour or two of belt 
work, there were at least 30,000 agricultural tractors actually 
at work in the country twelve months ago, and that new tractors 
are coming into use at the rate of nearly 8,000 annually. It 
might be added that at present relatively few worn-out or obso¬ 
lete tractors are passing out of use—rightly or wrongly, most of 
them are being patched-up for further service. Carslaw and 
Culpin also give an enormous amount of information about the 
average capital and running costs of equipment on farms of 
different size from 20 to over 500 acres. Then most interesting 
deduction is that while the gross output, calculated either per 
unit of man-labour costs or per unit of labour costs, rises sharply 
with size of farm at the lower end of the size scale, it becomes 
practically stationary after the 200-acre mark has been passed. 
Some of their other conclusions—^and particularly those relating 
to the relative “efficiency’^ with which different implements 
are used—are not easy to accept as they stand. For example, 
because the number of acres per mower increases with the size 
of the farm, whereas the number of acres per farm cart remains 
stationary, they appear to conclude that, on the smaller farms, 
mowers are less efficiently used than are farm carts. They 
overlook the fact that while one cart is very like another 
the 7-feet tractor mower of the large farm is a very different 
machine from the 4 feet 6-mch horse mower which the smaller 
man employs. Nor can one agree with them when they suggest 
(apparently because tractors do not work for as many hours 
as they might) that “ compared with industry, agriculture has 
yet far to go in its search for ideal power units.” Applied to 
motor cars and railways a similar argument would lead inevitably 
to the conclusion that “ compared with donkeys, human beings 
have yet far to go in Iheir search for ideal methods of locomotion.” 

Incidentally, the idea that industrial power units are for ever 
working at full pressure is quite erroneous even in connection 
with mass-production methods. Moreover, it is fairly clear 
that in an industry which has such pronounc^ seasonal require¬ 
ments as agriculture, the more hnmediately efficient any process 
or implement may be—in the sense of getting a particular job 
done quicMy and cheaply—the more irregular its time-sohedule 
wfil become. The same point hae been often made in connection 
with man labour on mechanized farms, and is the subject of 
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a paper by Wbitby (Ref. 3). He points out tbat mechanized wheat 
growing has reached a high labour efiGicienoy when the crop 
requires only 14*2 man-hours per acre, but goes on to remark 
that some of the benefit is lost to the farmer if, for much of its 
time, the labour force has to be employed on jobs of doubtful 
production value. It should be noted in this connection that 
Oarslaw and Culpin, in the introduction to their paper, remark 
that the success of mechanization “ is measured by the conse¬ 
quent increase in man’s production power and by the fact that 
this increase enables him to obtain h4 necessities with less effort, 
thus releasing energies to create and to consume an ever-widening 
range of luxuries in which leisure must be given a prominent 
place.” If leisure for the farm labourer were more often con¬ 
sidered there would be less talk of inefficiency and less of jobs 
of doubtful productive value.” 

n.—^T bactobs. 

Constant additions both to the range of available tractors 
and to the purposes forwhich they are used make it increasingly 
difficult for farmers to keep abreast of the situation. The choice 
of the best machine for a given farm is no longer simply a matter 
of reliability; it may involve all kinds of technical points, 
information about which is not always readily available. A pro¬ 
spective purchaser can get particulars of any one model, or even 
of aU the different models manufactured by one firm, without 
much difficulty. But it is much less easy to get complete com¬ 
parative information about all the maclmes of a given type— 
at any rate, without accumulating a mass of catalogues and other 
sales literature too great for comfortable digestion. In this 
connection a recent list of tractor specifications (Ref. 4), which 
covers all the models sold in this country and includes fairly 
complete particulars of type, power and price, is a considerable 
help. Still more complete information is given annually, for 
all current models which have at any time undergone a test at 
Nebraska, in two American trade publications—^the Tnzctor 
Fidd Book and the Red Tractor Data Book (Refs, 6 and 6). in 
spite of their limitation to Nebraska-tested machines, these 
publications cover most of the tractors generally used in this 
country and include complete test data and detailed sp^ifications. 

The current issue of them also includes an analysis by Smith 
(Ref. 7) of aU the tests carried out since the Nebraska Scheme was 
initiate in 1920. One of the points discussed is the variation 
tbat has taken place over the kst sixteen years in the weights 
of tractors in relation to their power. Over the full period there 
has obviously been a steady reduction in the weight-power 
ratio, although, since he does not differentiate between wheeled 
and track-laying tractors, Simth’s figures do not exhibit this fact 
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as clearly as they might do. Track-laying tractors necessarily 
weigh more than wheeled machines, and year by year comparisons 
of test weights are liable to be seriously affected by the relative 
numbers of wheeled and track-laying machines tested in any one 
period. For this reason a comparison made in 1934 by the present 
writer (Ref. 8), in which only wheeled tractors were considered, 
may be of interest. 

Pbogbess IN’ Weight Rbdxtotion’. 

(Figures based on all wheeled tractors tested at Nebraska in the periods 

stated.) 

Fuel consumption 
on draw-bar rated 
load; lb.perh.p. 
per hour. 

Tea 

1-15 
1*01 
1-05 

Smith points out that, taking an overall average for all the 
tractors of normal type, both wheeled and track-laying, that have 
been tested since 1920, the ratio of we%ht, in pounds, to maximum 
draw-bar h.p. comes out at about 2^; and goes on to give an 
ingenious illustration of how such an average figure can be useful 
to farmers. He suggests that if the weight of any tractor, in 
pounds, is divided by 250, the result should be the maximum 
draw-bar h.p., assuming that the tractor is of average performame 
and design. In general, of course, the tractor will not corre¬ 
spond with the average and the h.p. figure deduced by this oscu¬ 
lation will not correspond with the figure actually obtained in a 
test; but any mark^ difference between these figures will give 
an insight into the characteristics of the tractor and the work 
for which it is best adapted. If, for example, the calculated h.p. 
m appreciably less than the test figure, then the tractor is defin¬ 
itely light in proportion to its power, is likely to lack adhesion 
when conditions are difiSoult, and may be expected, in practice, 
to give its best performance in some gear other than the lowest, 
A difference in the other direction would indicate, on the other 
hand, that the tractor was best suited for heavy work in bottom 
gear. It is quite true that considerations of this kind might well 
be worth taldng into account in the case of a new wheeled tractor 
which is being bought for use with existing implements ; but it is 
suggested that an average weight-power ratio of 220 would give 
better results than the figure given earlier. In connection with 
fuel consumption, the same writer notes the great progress in 
economy that has taken place in the period under review, a 
point which again is perhaps more clearly demonstrated bv ti... 


Period in wliicb. 
tested. 


1920 
l92a-26 
1927-30 
Cuxreat models 


mM^Tim^raw^bar ^atip of Bjaxlmum 
h.p., lb. ^ weight. 
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appropriate figures ia the table given above. He also draws 
attention to two rather remarkable features ; first, that there are 
wide variations in the fuel consumptions of current models 
operating on similar fuels ; and, secondly, that, quite apart from 
the introduction and growing popularity of diesels, there is a 
distinct tendency in Amerioa for kerosene (paraffin) to give place 
altogether to petrol or distillate for tractor use. 

The first point is illustrated by a tractor which, when tested 
in 1936, gave the extraordinarily low fuel consumption of 0-65 lb. 
of petrol per draw-bar h.p., as compared with an overall average 
for recent years of about 1*0 lb. This particular machine is not 
difficult to identify; it has a high-compression engine designed 
especially to run on high-octane petrol, and is geared for Mgh- 
speed operation on pneumatic tyres. Two of its gear ratios 
give speeds of about 15 and 20 m.p.h. respectively, while in its 
standard 10 hours’ draw-bar test (which is generafiy carried out 
in ploughing gear) the average speed was well over 6 m.p.h. 
From our point of view this machme is something of an oddity; 
yet it is fairly typical of one of the two lines of development in 
the U.S.A. which are resulting in the gradual disappearance of 
kerosene as a tractor fuel, ik this connection two conditions 
which apply especially in America should be noted : first, that 
in that country petrol is not taxed nearly as heavily in relation 
to other agricultural fuels as it is here; and, secondly, that, 
although the terms kerosene and paraffin are generally regarded 
as being synonymous, they actually mean very different things 
when applied (in their respective countries) to tractor fuels. In 
this country tractor parafi&t generally means a special vaporizing 
oil containing a considerable proportion of the more volatile 
petroleum derivatives. It is in efiect a mixture of paraffin (or 
lamp oil) and petrol, and, as such, is considerably more volatile 
and, in ordinary circumstances, more efficient than lamp oil. 
In America, however, compound vaporizing oils are virtually 
unknown, and kerosene means lamp oil pure and simple. Dis¬ 
tillate, wHch in turn is unknown as a tractor fuel here, is, on the 
other hand, intermediate between kerosene and diesel oil. It 
is appreciably cheaper than kerosene and not very inferior to 
it in performance. 

The tendency in America, therefore, is very similar to what 
one would expect to happen here if the tax on petrol for agri¬ 
cultural purposes could be abolished. There would be no case 
for vaporizing oils, and users would turn either to petrol or 
to the cheaper grades of paraffin, according as to whether 
they considered low fuel costs, or high performance with low 
maintenance costs, the more important -ratue. The particular 
conditions ruliag in America are not, of course, likely to arise 
here. Nevertheless, the general tendency of American designers 
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of spaxk-ignition engines (Ref. 9) to concentrate either on high- 
compression power units operating on special high-grade petrols, 
or on units which will operate on really low-grade fuels, is not 
without interest to us because, except in lie case of small 
wheeled machines, we still depend mainly on the U.S.A. for our 
tractors. 

In this fuel controversy, three more or less distinct factors 
are concerned : hig h performance, which means roughly more 
power from a given size of engine; fuel costs, which depend 
partly on the economy of the engine and partly on the price of 
fuel; and, finally, crank-case dilution with its possible influence 
on depreciation. Barger (Ref. 10) discusses some comparative 
tests in which the five fuels commonly available in a small 
West town were compared in each of two low-compression 
tractors originally designed to run on kerosene. Using the terms 
ordinarily used here, the fuels concerned were a really high-grade 
petrol, two lower-grade petrols, lamp oil and gas oO (d&tiUate). 
The essential points brought out by these tests can be stated 
quite briefly. Except in regard to dilution there were no marked 
differences in performance. The petrols gave slightly more 
power than the kerosene and distillate, but to offset this the 
fuel consumption was rather higher. Incidentally, the high- 
grade petrol was no better in either respect than the lowest of 
5ie two other grades. Distillate gave the cheapest running 
costs—about 0-76 cents per h.p. hour as compared with about 
I cent for kerosene and low-grade petrol, and about 1’60 cents 
for high-grade petrol; these differences, however, depended 
much more on the relative prices of the fuels than on actual fuel 
economy. None of the petrols gave rise to appreciable dilution, 
while with both kerosene and distillate the dflution was of the 
order of 2 per cent, per hour. What these results amount to is 
that unless the engine is specially designed for it, there is no 
point in using an expensive high-grade petrol, while the economy 
and wisdom of using cheap low-grade fuels wiU depend entirely 
on whether dilution is regarded as important or not. Stated in 
the same simple terms, the present tendency in America is either 
to follow current motor car practice and design the engine speci¬ 
ally to use high-octane petrols so as to get the maximum possible 
power from a given size of unit—^and sometimes, but not always, 
the lowest possible fuel consumption; or, alternatively, to design 
the engine to run on the cheapest available fuels, regardless of 
the consequences of dilution. 

In agricultural engineering circles in this country, on the 
other hand, dilution is regarded seriously as a potential cause of 
rapid engiae wear. Black and the present writer (Ref. 26a) 
hold that faulty lubrication is easily the most common cause of 
high tractor repair bills, and that in practice the lubricating 
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qualities, even of high-grade oils, are only too often impaired 
by rapid dilution. This arises from the fact that paraffin or 
vaporizing oil is much less volatile than petrol. Li consequence, 
although paraffin engines are provided with auxiliary devices 
for pre-heating the charge on its way from the carburetter to 
the cylinder, they are rarely able to vaporize and bum the fuel 
completely. Some of the heavier fuel fractions remain unbumed 
and, after seeping down the cylinder walls, dilute the oil in the 
crank-case. Black suggests that the main cause of excessive 
dilution in practice is low engine temperature, and recommends 
that, after starting on petrol, a tractor engine should not be 
switched over to paraffin until the engine is thoroughly hot— 
that is, until the radiator water has reached a temperature of 
about 90®0.; while in subsequent running the temperature 
should be constantly maintained at about the same level by 
blanking off a portion of the radiator. Some recent comparative 
tests showed that when these precautions were taken, the dilu¬ 
tion of a particular tractor after 24 hours* running was reduced 
from 25 per cent, to about 10 per cent. In practical terms, this 
result meant that, under the conditions of the test, temperature 
control could more than double the safe working life of the 
lubricating oil. Other opinion, however^ does not agree that 
dilution is itself a primary cause of engine wear. Hardy (Ref. 11) 
describes the difficulties of tractor maintenance in WestemCanada, 
where lubricating oil temperatures rarely exceed 130®~150°F. 
(65®-65°C.) except during the short mid-summer season, and 
are generally much lower. He points out that by far the most 
serious wear is that which takes place on the piston rings and 
cylinder walls, and remarks that faulty material, dust and 
dilution have all been blamed in turn. There is, however, no 
evidence that the materials of construction are at fault, while 
with the development of air cleaners, oil filters and other devices, 
dust has been practically eliminated from the modem engine. 
These changes have brought about considerable improvement, 
yet the wear which takes place inside the cylinder is still out 
of all proportion to that which occurs elsewhere. Hardy does not 
consider that dilution is responsible, and, in support of ToSs opinion, 
g[uotes some British researches to which reference will be made 
later. An important point in his view h that the grade of lubri¬ 
cating oil should not be too heavy. He thinks manufacturers 
bend to recommend the use of unduly heavy oils so that there 
shall still be sufficient body in them when dilution has taken place. 
The result may be that, during the period when the oil is new or 
nearly so, it is too heavy to form the mist which is essential to 
cylinder lubrication, especially when the engiae is starting from 
cold. 

Everyone, however, appears to agree on one point: that 
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whether dilution has anything to do with wear or not, the period 
of starting and warming-up is the dangerous time. An Australian 
engineer, whom Hardy quotes, has estimated that 70 per cent, 
of all engine wear takes place during the period of no lubrication, 
that is, while the oil is being warmed up after a cold start. Other 
opinion, based on Canadian research, suggests that, in the case 
of an automobile, each start from 0°F. is equivalent to 130 
miles of extra running. 

The British researches referred to above were carried out 
some years ago by the Institution of Automobile Engineers on a 
single-cylinder stationary engme, and had as their sole object 
the investigation of the causes of cylinder wear (Ref. 12). The 
results indicated that by far the most important factor was the 
temperature of the cylinder walls and, provided this temperature 
was not below 100®C., neither dilution of the lubricating oil— 
even with up to 90 per cent, of kerosene ; nor the presence of an 
appreciable amount of abrasive dust; nor, in fact, the almost 
complete absence of cylinder lubrication, led to any remarkable 
increase in cylinder wear. When, however, the cylinder wall 
was appreciably below 100°0., any or aU of these causes might 
result in excessively rapid wear, and adequate lubrication of 
the upper cylinder wall became a matter of considerable import¬ 
ance. The results indicated, in fact, that the primary cause of 
wear was not abrasion but corrosion ; and that the main contri¬ 
buting factor was the presence of condensation water. 

It cannot, however, be assumed from these results that 
dilution, as such, is unimportant in agricultural tractors, for the 
experiments were concerned only with cylinder wear and, in 
the words of the report, “ trouble was experienced with other 
working parts of the engine through continued operations with 
high degrees of dilution.’^ And, in any case, there is one common 
moral to be drawn from all the j^pers quoted, namely, that the 
tractor engine should be run with the radiator water as near 
boiling point as possible. To this might be added that not only 
should an adequate starting period on petrol be allowed, but 
that this preliminary running should be done under load, and with 
the radiator shielded so that the engine is warmed up as rapidly 
as possible. Incidentally, since additional cylinder lubrication 
durii^ the starting period would almost certainly be advantageous, 
a suitable proportion of lubricant—provided that it did not 
impede easy steting—might be added to the starting petrol. 

Before leaving the question of tractor fuels, some mention 
may be made of the possibility of using producer gas, in which a 
certain interest is being taken in this country, mainly as a possible 
emergency measure. An enquiry on the subject, in which both 
wood and mineral fuels were considered, has b^n going on in 
Qennany since 1931 (Ref. 13). For various reasons, however, 
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the oonclusion was soon reached that only in a few special cases 
could gas be used with advantage as a tractor fuel, and the re¬ 
mainder of the work was confined to road transport or stationary 
engines. 

Another American tendency which is not without interest 
here is the growing popularity of small general-purpose or, as 
we more often call them, row-crop tractors. Three papers on 
the requirements of such machines were contributed to a recent 
discussion by Benjamin, Orelind and Heitshu (Refs. 14, 15 and 
16). They show clearly that the design of general-purpose 
tractors has been conditioned very largely by the requirements 
of crops such as maize and cotton, with which we are not con¬ 
cerned. Some of the general recommendations may, however, 
be noted. It is suggested that tractors intended for use as the 
main power units on farms of from 10 to 100 acres should be of 
three-wheeled type and of not less than 8 to 10 draw-bar horse¬ 
power, so as to be powerful enough to pull a 16-inch furrow in 
stiff land. They ^ould be specially adapted for use with 
directly attached implements, and, in the case of row-crop 
equipment, all the hoes, except those which cut out the wheel 
tracks, should be mounted in front of the operator. Large 
diameter rear wheels are beneficial from the point of view of 
tractive efficiency, but they will often hinder a close attachment 
of tools and so make the outfit unwieldy. 

One of the most interesting proposals relates to the use of 
the tractor for stationary work, such as grinding, sawing and 
pumping. If, instead of being driven by belt, iAiese bam 3 rard 
applmnces could be designed to be driven feom the power take¬ 
off, the whole outfit woidd be very much more convenient. The 
usual type of power take-off is provided with universal joints and 
a telescopic shaft, and much time would be saved because there 
would be no need to line the tractor up exactly. 

Finally, mention may be made of some further work on the 
optimum size and inflation pressure of pneumatic tractor tyres 
(Ref, 17), in which two new soil surfaces, both on a light blowing 
sand, have been studied. The paper referred to includes a table 
giving what is called the coefficient of traction for pneumatic 
tyres—^that is, the ratio of draw-bar pull to static weight—on five 
Afferent surfaces and with inflation pressures of 8 and 16 lb. 
per square inch respectively. On all types of agricultural surface 
the lower inflation pressure gave the highest coefficient. Both 
the highest and the lowest coefficients were recorded on light 
sandy soil—^the highest figure of 79 per cent, on a dry, firm “ wild 
hay stubble and the lowest figure of 35 per cent, on an adjoining 
field which had been planted with maize, but which was suffering 
from wind erosion following a drought. 

So far as tyre size is concerned, the position seems to be that 
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the greater the rear wheel weigh t the greater the available draw-bar 
pull, and, in consequence, the main advantage of a larger tyre 
is that more weight can safely be carried. It is suggested, 
however, that most users will not bother to adjust weights and 
tyre diametem so as to get the maximum possible draw-bar pull, 
but win be content to use the tractor more or less as it comes 
from the manufacturer. 

in. —CuLTrvA'TiNa Implemeots. 

A more comprehensive account of some of the Cambridge 
cultivation researches, which were discussed in last year’s 
number of The Farmer's Guide, has been given by Gamer and 
Sanders (Refs. 18 and 19). On tliis occasion there were two 
m ain subjects for study : first, the preparation of a seed-bed 
for wheat after potatoes ; and, secondly, the spri^ cultivation 
of autumn wheat. As has so often happened in cultivation 
experiments, there were very few significant difierences in the 
yields foDowiag the various treatments, but in both cases the 
descriptions of the esperiments are so full of practical detail 
that one feels that at any rate the experimenters themselves 
have collected some useful information. Indeed, in the case 
of the seed-bed preparation experiments, the authors for once 
stepped outside the rigid limits of statistical experimentation 
and drew some practical recommendations from their observa¬ 
tions. These may be summarized by saying that they consider 
that, in general, ploughing is to be preferred to cultivating as 
the initial preparation for wheat after potatoes. Exceptions 
occur, however, when the land is rich and weak-strawed varieties 
are to be grown, in which case cultivating may diminish the 
risk of lod^ng; and when the land is so dry after potato lifting 
that no cStivations are likely to have much effect. In the 
latter case it is obviously cheapest to drill directly on the surface 
left when the potato haulms have been harrowed out. The main 
feature of the spring cultivation studies was that in eight experi¬ 
ments rolling never affected the yield significantly, although in 
some cases the land was so loose and open that any farmer would 
have considered rolling an absolute necessity. 

Another aspect of rolling experiments is discussed by Culpin 
(Ref. 20), who deals with the methods which are being used to 
study the mechanical effects on the soil. Different methods 
are being used according as laboratory or field studies are in 
question. In one visual laboratory method the soil is built up 
in layers separated by sheets of tiMoil in a specially constructed 
box, and is compressed by a cylinder which closely resembles 
a section of the roll under consideration. By carefully removing 
each layer in turn, plaster casts showing the compression at 
various depths can be made. In another visual method the soil 



283 


Farm Implements and Machinery. 

is built in layers with, thin layers of chalk between them. After 
the passage of the implement, blocks of the soil are “fixed” 
in a mixture of parafiSn wax and naphthalene so that they can 
afterwards be sectioned. It is pointed out, however, that when 
the action of a Cambridge roll was studied in this way there was 
no visible effect at depths greater than 2 to 3 inches, although 
tests with a probe on the same soil showed that the action of the 
roll extended to at least 6 inches. Among other laboratory 
methods described are the use of buried pressure capsules and 
measurements of the withdrawal friction of buried metal rods. 
Neither of these gave results which could be repeated at wfll, 
but both indicated that the effects of rolling extended to much 
greater depths than were disclosed by visual methods. Culpin 
considers the friction method the more accurate, but the pressure 
capsules have the advantage that they give some sort of picture 
of what happens dunng the actual passage of the roll. In this 
connection it may be mentioned that experiments with the 
capsules indicated that during the passage of the roll the 
pressure rose to a maximum and then fell off after the roll had 
passed. Near the surface the maximum pressure was very 
high, but the final pressure was low; whereas at greater depths 
the maximum pressure was not so high, although the final 
pressure was sometimes higher than in the upper layers- When 
the roll was pulled over the buried capsule at high speed neither 
the maximum nor the final pressure was as great as at low speed- 
The remainder of this paper deals with the methods us^ for 
measuring compression in actual field experiments, but since 
most of the material is also included in a second paper, further 
discussion will be left for the time being. In the meantime it 
may be noted that Gulpin stresses the (Sfficulty of reproducing 
in the laboratory any real parallel to soil conditions as they exist 
in the field. This dij£culty is particularly great when moisture 
content is an important factor, for there is no satisfactory method 
of varying moisture content without at the same time altering 
other soil conditions. It will be interesting to see how far such 
considerations will affect the work of the new Government 
Farm Tillage Machinery Laboratory m the U.S.A. (Eef, 21). 
This most ambitious scheme provides for a number of permanent 
soil beds or bins, each of which is 250 yards long by 20 yards 
wide and 2 feet deep, and is filled with a representative type of 
soil. Any particular bed can be straddled by a power car equipped 
with a 135-h.p. engine, together with elaborate dynamometer 
equipment for measuring the reactions of the soil on the imple¬ 
ments which are being carried or hauled. Means for watering, 
covering and grading fiie soil to a level surface are also provided. 
Among the problems which it is proposed to study are the effects 
of tools and implements on the tfith and soil structure; the 
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TYiinTTYinm amount of mardpTilation tlxat 'will produce a satisfactory 
tiltli; the power requirements of difEerent implements ; and the 
resistance of metals to wear; while, since each bin contains a 
difEerent soil, the effect of different soil types on all these problems 
can also be examined. 

An account of some preliminary work in this laboratory 
has been given by Reed (Ref, 22) and can be compared with an 
account of some rather similar work which has been carried out 
elsewhere under actual field conditions by Clyde (Ref, 23). In 
both cases the studies are confined to ploughs, while the measure¬ 
ments made up to the present have been concerned only with the 
forces on a plough when it is in work. It appears to be claimed 
that these are divisible into useful and parasitic forces respectively, 
but how the division is made, and consequently how far it is 
legitimate, is not at all clear. The practical results up to the 
present seem to relate only to such matters as the effect of speed 
on draught, the calculation of the bearing pressures on certain 
parts, and the detOTnination of the best placing of the hitch ; 
all of which could probably have been dealt with sufi&ciently 
accurately by much simpler methods. 

Apart altogether from the obvious difficulty of simulating 
field conditions in a laboratory, however expensive and well 
equipped, it is difficult to conceive that tillage operations, and 
particularly ploughing, can mean very much if they are not closely 
associated with the growing of crops. It is reasonably certain, 
for example, that whatever theoretical calculations may be made 
about the proper hitching of ploughs, the actual setting in practice 
will always be judged and ^justed according to the quality of 
the work done. It would appear, in fact, that the Alabama 
project places rather too much emphasis on the purely engineering 
aspect of tillage and too little on the botanical, chemical and 
innumerable other aspects which together make up agriculture. 
This impression, however, may be a mistaken one due to the fact 
that the whole story has not yet been told; for other American 
writers on the subject of tillage appear to take as wide a view as 
one could wish for (Refs. 24 and 25). 

In a further paper, which includes references to most of the 
Cambridge work already mentioned, Oulpin discusses the bearing 
of mechanization on cidtivation research (Ref. 266). He points 
out that although mechanization has so far produced little change 
in trachtional implements, it does in fact offer new and important 
possibilities of which the use of trains of implements in seed-bed 
preparation, the ability to perform really deep basal cidtivations, 
and high speed operation are all examples. In any case where 
tractors are used the excuse which might formerly have been 
offered in support of any minor cultivation “ that the horses 
might as well do so-and-so as stand idle can no longer apply. 
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In the circumstances it may be pertinent to enquire what are 
the minimum cultivations necessary for producing satisfactory 
crops. Bjs account, like those quoted earlier, deals with many 
experimental aspects besides conventional yield experiments. 
He points out, in fact, that “ it is rapidly becoming clear that 
experiments in which various cultivations are performed, and 
only the final yields are compared, are little more than a waste of 
time unless we know something of how the implement affected 
the soil and how the soil conditions result in differences in yields.” 

In connection with the experiments on the preparation of 
the seed-bed for winter wheat, he mentions one large grower 
who considers a solid bottom so important for wheat on his 
chalky soil that he has constructed a specially massive press to 
produce it. Although it has not yet been possible to carry out 
a precise experiment to study the effect of this press, experiments 
carried out on the same farm on the effect of rolling with a heavy 
Cambridge roU before drilling gave no significant result, although 
tests of the resistance of the soil to the penetration of a steel 
probe and tests of the mass of soil per unit volume showed that 
the rolling had, in fact, compressed the whole of the ploughed 
land and, incidently, had eliminated the hollowness between the 
furrow slices and the subsoil. In a further attempt to produce 
a definite result some small-scale experiments were carried 
out covering a series of extreme treatments, varying from a seed¬ 
bed which had been deeply forked and left as fine and loose as 
possible, to a seed-bed from which 2 inches of soil were removed, 
the bottom rammed as solid as possible, and the top soil replaced 
and rolled. Measurements with a probe and otherwise showed 
that enormous differences in consolidation had been produced 
and that these persisted right up to harvest time. Nevertheless, 
there were no significant differences in harvest yields, although 
differences in tiller counts had appeared in the earlier stages. 

Again, in connection with experiments on spring cultivation 
of wheat, Culpin mentions that in spite of their earlier experi¬ 
mental results Gamer and Sanders were not satisfied that rolling 
was a waste of time, and sought other soils on which positive 
response might be gained. Their further efforts* were more 
successful. In 1934-35 they had an experiment on a light, thin, 
chalky soil and obtained their first positive result in favour of 
spring rolling. The experiment was successfully repeated m 
1935-36, whfle, in the same year, a further trial on Fen skirt 
soil only just failed to give a significant increase. 

Oulpin goes on to describe some soil studies which were made 
in 1935-36 on these same soils. On the light, chalky soil, autumn 
and spring roUing respectively were compared with no roHiug 
on a crop of Little Joss wheat taken after a seeds ley. "When the 
soil was tested in November it was found that the autumn 
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rolling had consolidated the ground to a depth of 4 inches. In 
March this effect still persisted to a depth of 3 inches, whereas 
spring rolling was most effective at the surface and had a signifi¬ 
cant consolidating effect only down to 2 inches. In other words, 
autumn rolling consolidated the whole furrow, while the effect 
of the spring rolling was superficial. At harvest time, however, 
the effects of spring rolling were still apparent, but the effects of 
autumn rolling were no longer significant. The spring rolling 
pr^uced a 20 per cent, increase in the yield of grain, but the 
autumn rolling had no such effect. 

On the Fen skirt soil the following treatments were com¬ 
pared :— 

(1) Rolling in February. 

(2) RoDiog in February, horse-hoeing and harrowing twice 

in April and May. 

(3) Control (no spring cultivation). 

Treatment (2) was the normal procedure adopted on the 
paaiioular farm concerned. Penetration tests showed that, a 
week after the rolling, the soil was consolidated to a depth 
of over 4 inches on plote (1) and (2). After the horse-hoemg and 
harrowing, the consolidation effects persisted only down to 
2 inchea. At harvest time, consolidation on the rolled plots was 
significantly greater than those on the controls over the top 2 
inches, while the horse-hoed plots were similar to the rolled ones, 
except that they had a layer of mulched soil at the surface. 
Other tests showed that, three months after the rolling treatments, 
had been performed, a well marked compressing effect could be 
demonstrated by sieving. Where the compression was greatest 
the soil particles were s^ck together in larger crumbs. Tests of 
the moisture content showed no significant differences except 
that at a depth of 2 inches the moisture content was higher 
on the rolled plots than on the controls. Oulpin doubts whether 
this higher moisture content is evidence of the soil's increased 
ability to draw water from below; it may possibly have been due 
to anmcreased capacity to retain water received in theform of rain. 

This paper was one of a series of three on cultivation problems 
which were contributed to the Second Oxford Conference on 
Mechanized Farming. On the same occasion, Keen (Ref. 26c) 
discussed the scientific basis of the art of cultivation, mainly 
from the point of view of control of soil moisture. He gave an 
account of the capfllary-tube theory and of the experiments 
which led to its abandonment. He pointed out that the newer 
ideas on the subject suggest that most soils are, in fact, self¬ 
mulching and that cultivation operations can no longer be 
expected to exercise anything like the delicate control of soil 
moisture once attributed to them. 

Moisture control of a less delicate nature is discussed fay 
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Drake (Ref. 28), who deals mamly with the problems which exist 
in those parts of the U.S.A. which are subject to erosion. The 
problem there is not to bring hypothetical moisture from below 
but to prevent it from running-off on the surface ; and in these 
ckoumstanoes proper cultivations can be really effective. 

The third paper in the Conference series was by Amos (Ref. 
265) and gave a farmer’s criticisms of the two preceding ones. 
Briefly, his main criticism was that modem experimental tech¬ 
nique is too rigid; that too much reliance is placed on yield 
experiments; and that the overwhelming effect of the farmer’s 
aad) in practice is generally overlooked in experiments. Einally, 
he appealed for more qualitative and less quantitative experi¬ 
ments. However, in view of the altogether wider outlook of 
the papers quoted in this article, it is doubtful whether Amos’ 
criticisms—or, for that matter, those which were developed in 
last year’s Farmer's Guide, can any longer be justified. On the 
other hand, it is becoming increasingly likely that tillage has a 
‘‘rotational” significance; that estivations which serve no 
apparent immediate purpose may nevertheless be vitally 
important from a long-term standpoint. Some consideration 
has been given to this point by Skilbeok (Ref. 26e) in an intro¬ 
duction to a discussion on fertility maintenance. The discussion 
itself suggested that some of the farmers present were fully in 
accord with his views (Ref. 27). 

One other paper which, if not definitely concerned with 
cultivation, is on a subject very closely connected with it, may 
be mentioned (Ref. 29), It deals with research on fertilizer 
placement and gives a summary of experiments with 13 crops 
at 49 places during 1935. It seems evident that fertilizer is of 
the greatest benefit to the crop when applied in a band at 
each side of the plant row at a position approximately 2 inches 
to the side of the plant and about 3 inches below the surface 
of the ground. Fertilizer placed directly under the seed caused 
early injurious effects in many cases, and when the fertilizer 
was broadcast results in all instances were decidedly inferior to 
comparable sowings at the side of the row. But results from 
fertilizers depend on various conditions, and no particular 
fertilizer placement has been invariably the best under all 
conditions. Progress has been made in ihe development of the 
necessary machmery for the side-drilling of fertilize for a full 
range of crops, and attention has been extended to transplanting 
machines. The article includes illustrations and descriptions 
of some of these machines. 

IV.— Habvesting Aim Haymaking Maohinnby. 

There have been no striking developments in either harvesting 
or haymaking appliances during the last year, and the papers 
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to be dealt with are concerned mainly with farmers’ own experi¬ 
ences of existing equipment. A very informative and compre¬ 
hensive bufletin on harvesting with combines has, however, been 
issued by the U.S. Department of Agriculture (Ref. 30). It 
discusses in great detail the construction, operation and main¬ 
tenance of combine equipment and deals also with the use of the 
method with many djfEerent crops. It is interesting to note that 
these include, besides ordinary cereals, flax, peas and beans, as 
well as grass and clover seeds. 

Hosier (Ref. 26/) has given an account of his first year of 
combine harvesting, in which he used two different machines— 
a 10-feet Combine of standard type, and a 12-feet Australian 
header. The header was particularly useful where straw straight 
enough for thatching was required. It was set so as to take as 
little straw as possible, and was used in conjunction with a left- 
hand binder. The latter, of course, traveEed the opposite way 
to the head^ and so met the slanting straw. Big bundles were 
made and “ the straw in them was as straight as reeds and quite 
suitable for thatching without yelming.” It may be of interest 
to explain how the header manages to take the heads only, even 
when, as often happens, the he^t of the standing grain varies 
considerably. The secret is a roller which extends the full width 
of the cutter bar and can be set so as to keep the higher heads 
from the knife until they have been bent down to the level of the 
lower ones. The trouble which all combine users experienced 
last year from an excess of damp greenstuff in undersown crops-^ 
was overcome on this farm by turning the hot exhaust from the 
combine engine into the machine. It did just enough drying to 
wilt the greenstuff and prevent blocking. Hosier mentions one 
point of interest in connection with the ploughing-in of the long 
stubble left by the standard combine. He usually ploughs round 
and round from the outside, and remarks that if the combine (or 
presumably the plough) had a left-hand out the two implements 
would travel the same way, so that the stubble would be slanting 
in the right direction for easy burying. 

A general account of combine harvesting during 1936 has 
been given by Newman (Ref. 2,^g), He compares the average 
output of six baby ” Combines with that of eleven standard 
machines. The former averaged 126 acres per ma- nliiTifi (5-feet 
cut) or 25 acres per foot of cut. The larger machines, whose 
cutting widths varied, averaged 22-6 acres per foot of cut. The 
crops consisted mainly of wheat and barley, but oats, rye, beans 
and mustard were also dealt with. The largest daily output on 
any one farm was 326 quarters of wheat by two machines in 
Norfolk. This account also discusses windrowing and the work 
of a new Gferman machine which thrashes the grain and also ties 
the straw. The most notable feature was the unususiil arrange- 
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ment of the cleamng mechamsm : the chaff was sucked up and 
blown out before the grain reached the riddles, so that the work 
of the latter was made much easier. 

As has been mentioned earlier, combining and, in fact, all 
harvesting was complicated in 1936 by an excessive growth of 
greenstuff. In several instances combines were set to cut as 
high a stubble as possible, and a mower was afterwards run over 
the field. The resulting mixture of short straw and clover was 
swept up and stacked, and made a very palatable and useful feed. 

One other paper on combine harvesting may be mentioned: 
a Canadian analysis of costs (Ref. 31). From data relating 
to 63 machines it is deduced that at least 700 acres must be 
harvested annually with a 16-16-feet machine, or 525 acres with 
a 10-12-feet machine, if reasonable costs are to be secured. Since 
these acreages represent roughly double what is generafiy achieved 
in this country, it should be emphasized that the costs referred to 
are costs per quarter and not per acre. 

Except in the north the weather during our haymaking 
seasons is, on average, just too good to create any sustained 
interest in tripod or rack methods of field drying. Actually, 
however, such methods ought not to be regarded only as safety 
measures for use in unfavourable seasons, but as means for pro¬ 
ducing a better-quality product in perhaps four seasons out of 
five. The Scan^avian ‘^hassjor,” or hay-rack, is described 
in a note by Bodfan-Griffith (Ref. 32). The racks consist of 
^ooden uprights (stakes 7-9 feet long) which are set 3-4 feet 
^apart, and support four horizontal lines which may be of wire 
or tarred hemp. The hay is hung on these racks, rather like 
washing on a line, so as to form what are in effect long narrow 
cocks, A four-line rack holds up to 1 cwt. of dry hay per yard 
run, and five men can make and cover racks just fast enough 
to keep pace with an ordinary horse-mower. Clover is hung up 
immecfiately after cutting, while grass should first lie for a few 
hours. In good weather the crop will dry in 2-3 days; in bad 
weather it will be safe for weeks. The working costs, including 
materials, are estimated at rather under 5s. per ton of hay; the 
product is said to be comparable with artificially-dried grass. 

The natural drying of forage crops is dealt with by Jones tod 
Palmer (Ref. 33), who set out very clearly the physical and 
botanical factors involved and discuss some of their engmeering 
implications. With lucerne, clovers and similar crops 5ie main 
difficulty is that the leaves dry much more rapidly than the 
stems ; and the most hopeful solution appears to be something 
on the lines of the mower-crusher which has been referred to in 
former years. A machine of this type costing round about £250 
is likely to be marketed in the near future. The shattering of 
lucerne leaves is also dealt with by Zink (Ref. 34). Shattering, 
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mth its consequent loss of quality in the final product, is most 
pronounced when the moisture content of the leaves is round 
about ID per cent. In the field shattering was most serious 
during the middle of the day ; in the evening, when the atmo¬ 
sphere was more humid, the leaves toughen^ and losses were 
reduced. It is suggested, therefore, that, in dry weather, teddmg 
and similar operations which are mainly concerned with promoting 
stem drying, should be carried on at night; in fact, night hay¬ 
making is said to be a common practice in Arizona. 

V.— Gbass Dbying. 

A very comprehensive account of the present position of 
grass drying in this country is given in an A^icultural Research 
Council Report by Roberts (Ref. 35). During 1936 there was a 
four-fold increase in the number of driers at work, and several 
new types of plant made their appearance. The kmd of farm 
on which artificial drying, has been taken up is illustrated by 
figures relating to 26 holdSgs. Their average size was 657 acres ; 
individual farms varying from 152 acres to 3,000 acres. Two- 
thirds of the farms were engaged, wholly or paiiily, in producing 
Tnilk for sale, while the average stocking over the whole area 
concerned was 24 cattle and 32 sheep per 100 acres. Apart from 
experimental farms and aerodromes, grass drying was more or 
less confined to large dairy farms and to well-to-do farmers; 
in fact, as Roberts points out, “ only 13 per cent, of the producers 
were of the type who bought their grass-driers with money mad% 
out of farming.” Actual drying experiences varied with circum-^ 
stances. The season was a very difficult one on account of wet 
weather and, on the whole, the outputs from most of the plants 
were disappointing. Under the prevailing conditions few of the 
farm driers were capable of averaging as much as 3 cwt. of dried 
grass per hour, but to some extent the low outputs may have been 
due to inexperience. The largest total production over the full 
season was 329 tons on a farm on which day and night shifts 
were regularly engaged. The report describes in some detail 
seven dffierent types of plant. They include two of the tray 
t^e ; three of the endless belt or conveyor type; one revolving 
drum drier; and one pneumatic drier. So far as the main 
principle of blowing hot air from a furnace through or around 
the wet grass is concerned, all these driers are similar. They 
differ mainly in the way in which the material is conveyed or 
handled during the actual process. Thus, in a tray-type machine 
grass is dried in batches and is tedded or transferred by hand at 
a halfway stage. Most of the others are continuous in operation 
and either provide for some kind of mechanical tedding or dis¬ 
pense with it entirely. At the moment it is impossible to make 
any valid comparison between these different types. For one 



Farm Implements and Machinery, 291 

thing, few of them have yet been in operation over a full season, 
while, in most cases, the design is still being modified as more 
experience is gained. It is sufficient to say that, with efficient 
handling, all of them are capable of turning out a satisfactory 
product. On the other hand, none of them is foolproof—^nor, 
indeed, is any future drier likely to be so. 

The future of grass drying—at any rate, as a farm operation— 
clearly depends on costs in relation to the value of the dried 
product; and on the ease or difficulty with which the process 
can be fitted in with normal farm routine. For information on 
the latter point reference may be made to three papers, describing 
farmers* own experiences with drying, which were read at the 
Oxford Conference (Refs. 26A, 26j and 26k), and to an account, 
of the discussion which followed (Ref. 27). In this stage of 
development, of course, every farm is a particular case and it is 
difficult to draw any general conclusion; but, maldi^ all due 
allowance for enthusisism, there would seem to be no great 
difficulty in managing a drier without upsetting the remainder 
of the farm economy. Managing the gras^and itself may be more 
difficult; with the small-capacity machines now available it is 
almost impossible to keep pace with the early summer flush of 
grass, and the producer has generally to choose between turning 
out a low-grade product, costing more than it is worth, and the 
alternative of abandoning his drier temporarily in favour of 
haymaking. Many different questions affecting this difficulty 
^are discussed in the papers quoted above—^particularly in the 
'"A.R.C. report—but no satisfactory solution has been found. 
On the complementary questions of costs and the value of the 
dried product there is much difference of opinion. Roberts 
analyses the costs of working driers at 12 centres fairly fully, 
while Dixey and Askew (Refs. 261 and 36) discuss in greater 
detail the figures collected on five farms. It is interesting to note 
that the costs given by fanners themselves for their own work^ 
are often appreciably lower than those deduced by economists 
from a more comprehensive survey. However, on this occasion 
there is little, room for argument since the average costs given in 
the A.R.C. report agree extraordinarily closely with those given 
by Dixey and Askew. The overall cost per ton of dried pr&uot 
was £5 175. 5d. in the one case and £5 1^. 6d. in the other. The 
main items making up these costs were labour, which accounted 
for from a quarter to a third of the whole; fuel and power, 
which accounted for rather more than another quarter; and 
depreciation. The differences of ojunion arise when any attempt 
is made to compare these costs with ihe value of the dried 
product. Dried grass has commanded a ready sale off the farm— 
mainly to the feeding stuffs trade—at prices generally ranging 
from £7 to £8 per ton> but sometimes reaching £11; hut whether 
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these figures represent anything like a steady value or are due 
mainly to an almost universal desire to “ give the stuff a trial ” 
is not easy to decide. Malnug an impartial comparison with other 
feeding stuffs, Roberts assesses the value of good quality dried 
grass, containiDg 17 per cent, crude protein, at about £6 155. 
per ton; but points out that this figure makes no allowance for 
carotene. He remarks that “ at this price, the product shows a 
poor profit on a production of about 150 tons, the use of about 
£1,000 capital, and of about 70 acres of land.” Incidentally, it 
should be noted that relatively few samples last year contained 
as much as 17 per cent, protein. Of 46 samples from permanent 
pastures recorded by Dixey and Askew, only one gave a protein 
content of more than 16 per cent., while the majority were below 
14 per cent. Three samples from temporary leys gave 13, 15 
and 20 per cent, protein respectively. 

More important, however, than the present margin between 
the cost of producing dried grass and its value as a feeding stuff 
are the prospects of effecting an improvement in the future. 
At first sight there would appear to be three main lines of attack : 
reducing the cost of the wet grass as delivered to the plant; 
reducing the actual cost of drying by improving the drier itself ; 
and raising the quality and, therefore, the value of the product. 
Actually, however, the efficiency of the drier itseH is the main 
controlling factor. For the cost of the wet grass is made up partly 
of items like rent and fertilizers, which are outside the farmer’s 
control, and partly of labour for cutting and delivery. The latter^ 
item may in some cases appear to be unduly high, but it generally 
involves only what is, in effect, a TnfniTY^uTn and indivisible unit— 
for example, one man and a tractor. It is possible that the same 
team could cut and deliver much more grass than they actually 
do in the same working time ; but notMng will be gained if the 
drier cannot cope with the larger quantity. Again, while there 
is much to be said for growing better grass for drying, this would 
generally increase management costs, and although potential 
quality would be improved, the fact would remain that in practice 
the limit to average quality over the season is set more by the 
capacity of the drier and ite ability to cope with the June flush 
than by any other factor. 

So far as the drier itself is concerned, the problems are to 
increase the output for a given capital cost; and to lower opera¬ 
ting costs by reducing the labour required and by increasing 
technical efficiency. ^ Roberts points out, an output of 2^ 
cwb. per hour is too little to atlaract the large farmer ; on the other 
hand, the capital that was required to obtain that output last 
ye^ was one that only a large farm could support.” He goes on 
to suggest that for every £100 rent, or annual value of a farm, the 
output should not be less than 1 cwt. per hour for the size of 
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drier that the fanner can afford. Whether the capital cost of 
equipment can be reduced to meet this demand is too compli¬ 
cated a problem to discuss here. It seems reasonably clear, 
however, that no spectacular increase in technical efficiency is to 
be hoped for. There is a limit to the amount of water that can 
be evaporated by a given amount of fuel, and it appears that this 
limit is already closely approached. Newman (Ref. 37} discusses 
the question at some len^h, and at the same time compares the 
different methods of drying that are practised. He concludes that 
driers have already reach^ a high pitch of efficiency, comparable 
with that of any industrial drying process excluding vacuum 
drying and plants which utilize waste heat. Nor does he consider 
that labour costs can be greatly reduced. 

It would appear, then, that only one real possibility remains : 
to reduce the quantity of water that has to be evaporated by 
the machine by securing some preliminary wilting in the field. 
The engineering arguments in favour of preliminary wilting are 
enormous; and although, with existing equipment, difficffities 
of collection would arise, these are by no means insuperable. 
Let the desirability of prelimmary willing be generally recognized 
and equipment for dealing with the prc^uct will soon be forth¬ 
coming. As to the effect of wilting on the feeding value, the 
relevant figures are outside the province of this article. Carotene 
is the constituent mainly affected—and carotene is the factor 
on which the enthusiasts rely to justify the high value which they 
put on the product. One cannot help feeling, however, Ihat our 
live stock have had to manage without thS extra carotene in 
the past and that if there had been a real demand for it it would 
by this time have been sold in bottles. 

W.—Macshinbby tob Rcx>t Aim VeoetabIiE Ceops. 

It has been stated often enough that tractors are used some¬ 
where in this country for every ncarmal farmitg operation which 
is ordinarily performed by horses. In the case of preparatory 
cultivations, haymaking, grain harvesting and a host of other 
operations, the statement is clearly true ; the necessary tractor 
equipment can be bought, practically over the counter, and only 
a minimum of experience is necessary for completely successful 
wOTking. In the case of after-cultivations of row crops, the state¬ 
ment is still true ; but in a rather different sense. Tl^ rs^e of 
crops is large; even with a single crop there are wide variations 
in row widths and spaoings; while the work generally is likely to 
be effected by local variations both in soil and in farm roufee. 
For all these reasons there is, as yet, no such thing in this country 
as standardized row-crop equipment and conis^uently there is 
still room for a good dea^l pf mdividual ingenuity. BockoUffe 
(Ref. 26w) and Ktfcer (Ref, 2te) detciibe thpir own expeiience^ 
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in adaptmg tractors for the cultivation of potatoes and sugar 
beet respectively. Rookcliffe started by trying to adapt his 
horse implements to the tractor, but gave up the attempt partly 
because an extra man was required for satisfactory implement 
control and partly because the outfit required an unduly large 
headland. Finally he fitted his tractor with a standard power- 
lift tool bar to which a whole range of implements could be 
attached as required. He also had a differential brake fitted 
which enabled his tractor (which was of the three-wheeled type) 
to make a full right-angled turn. Some of the implements used 
were made to his own designs. Rookcliffe considers that although 
he cannot afford to dispense with horses, and in consequence has 
no intention of completely mechanizing his potato crop, he 
nevertheless gains a considerable advantage by using special 
tractor equipment for intermediate cultivations. One incidental 
advantage is a smaller headland which allows him to grow at 
least half an acre more than he could with horses. Baker’s evo¬ 
lution of a satisfactory hoe equipment for sugar beet was a rather 
more gradual process. He used a “ baby ” row-crop tractor 
throughout, and started with a four-row hoe rather on the lines 
of the American designs which have already been mentioned 
(Biefs. 14, 15 and 16). This was fairly satisfactory in work, 
but was uneconomical, as it covered only some 12 acres per day. 
It also had the disadvantage that the wheels of the tractor 
pushed some of the rubbish back into the ground. The next step 
was a modified four-row unit followed by two four-row horse-hoes 
—^these being pulled by the tractor and arranged one on each side 
of the main unit. This would do 30 acres a day, but was very 
hard on the steersman, who had to walk behind the auxiliary 
units. By providing seats for the steersman this difiSculty was 
overcome, and the rate of working was pushed up to 45 acres 
a day; but the outfit was unwieldy and required too much 
turning space. The final compromise was the modified four- 
row tractor unit with extra two-row units on each side; the whole 
gang of hoes for eight rows being coupled so as to be easily lifted 
and controlled by the tractor (hiver. This outfit averaged four 
acres per hour and did excellent work on 260 acres of beet 
throughout the 1936 season. Mechanical lifting was done with 
lifters of the two-diare type, taking two alternate rows at a time 
so as to make it easier to avoid blocking. 

Both Baker and Rookcliffe stress the importance of careful 
preparation of the land and good drilling. A really level surface 
and really straight rows are at least as important to good work 
as the efficiency of the hoe equipment itself. 

American developments in sugar beet mechanization are 
described by Mervme and McBinney (Ref. 38). Experiments on 
both spaced drilling and gapping by cross-hoeing have been 
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carried out with a view to reducing the labour peak at sing ling 
time. Spaced drilling effected a considerable saving of seed, 
but relatively little saving of labour for singling. In fact, on 
some soils spaced drilling actually increased the labour required 
for singling because the germination was improved. Cross-hoeing 
was more successful, and a technique has been evolved which 
reduces singling labour without impairing the final stand. It 
may be mentioned that similar work, not yet published, has been 
going on for some years in this country and has reached similar 
results. Spaced drilling has also been studied from another point 
of view—^that of getting a more uniformly spaced final plant 
on which experimental harvesting machinery may be expected 
to have a greater chance of success. The results, however, are 
not very encouraging because, however accurate their general 
work may be, all spacing drills deposit occasional odd seeds at 
irregular intervals. At singling time, unless very careful super¬ 
vision is exercised, the plants Irom these odd seeds (rather than 
plants from correctly spaced bunches) are left, so that the final 
spacing is no more regular than before. The American work also 
refers to developments in harvesting machinery, and to an experi¬ 
mental topper-lifter which has been in gradual evolution for 
several years past. It differs from most other machines of the 
kind since it puUs the roots out by the leaves—^using a pair of 
rubber-faced elevating chains which grip the beet after it has 
been loosened by a lifting share. This has the advantage that 
the beet can be conveyed to a sort of gauge which works against 
the crown of root and controls the accuracy of the topping. Under 
rather favourable conditions the machine gave very good results. 
The gain in dirt tare more than offset a small loss in top tare ; 
while the overall losses due to the machine were in turn offset 
by a gain in root weight due to the convex shape to which the 
machine-topped roots were cut. The machine weighs about a 
ton, and can be easily hauled and driven by a 20 h.p. tractor. 

It is clear that so long as root crop mechanization is confined 
to the replacement of horses by tractors, the increasing difficulty 
of getting sufficient seasonal labour will remain. The jserious 
matter now is not so much to save labour in hoeing—^although thfa 
may be very desirable from an economic view—but to reduce 
the hand-labour requirements. In the case of ordinary root crops 
which are sown and singled, very little progress in this direction 
has yet been made. In the case of transplanted vegetable crops, 
on the other hand, one grower at least has achieved some measure 
of success (Eef. 26p). This grower has exparimented with trans¬ 
planting machines of both the fully-mechanical and semi- 
miecihanical type, and has fin^^y designed his own outfit. It is 
claimed that, except on very wet soils, machme planting is defin¬ 
itely superior to hand work, the roots being better placed and 
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more firmly pressed in. Macliiiie planting, however, is never 
regularly spaced, so that, since subseq[uent cross-hoeing w 
impossible, some mechanical device for inter-plant hoeing is 
necessary if full advantage is to be taken of the greater acreage 
that the machine planter can handle. In this particular case 
the difSculty has been got over by an ingenious pneumatic 
gapping hoe. 

Finally, the reactions of two Continental countries to root crop 
mechanization may be of interest. In Biussia (Ref. 39), where 
there is a special Scientific Institute for Vegetable Cultivation, 
there is little evidence of any spectacular new equipment. Their 
work ainris rather at producing standardized equipment for all 
cultivations, from the first ploughing onwards, so that crop 
production can piroceed more or l^s by rule of thumb, and 
mechanization can be effected even where no skilled labour is 
available. A French article, on the other hand (Ref. 40), contai^ 
a vision of a hi^y intelligent machine of the future which will 
top and lift sugar beet with complete uniformity even though 
the plants thexnselves are irregular. The article opens with a 
reasoned account of agricultuml labour difficulties which, in 
France, are aggravated by the fact that a 40-hour week is becom¬ 
ing universal in industry. Any general change to easily mechaniz- 
able crops is out of the q^uestion and, in particular, the culti¬ 
vation of sugar beet must be preserved “ to avoid disastrous 
importa of sugar ” and to secure the manufacture of explosives 
and alcohol. It is pointed out that the general failure of sugar 
beet mechanization is due to the fact that the crop requires 
discriminative handling at various stages, and especially at 
harvest time. The necessary measure of disciimination might 
be provided mechanically by using “ an electric eye ”—^in other 
wo^, a selenixun cell. The article goes on to envisage a beet 
topper and lifter of the future controlled by a selenium cell 
which, bemg contrived so as to be sensitive to green and insensi¬ 
tive to brown, can distinguish between leaves, crown and soil, 
and can therefore treat each individual beet on its merits. A 
fmcifnl idea indeed, but possibly no more fanciful in its genera¬ 
tion than the fimt knotting mechanism must have seemed a 
hundred years ago. 

Vn.—MBCBELAOTiOTJS. 

Two further reports on the Wye Collie spraying machinery 
investigations have been issued (Ref. 41). These are both con¬ 
cerned with detailed studies of nozzle design, and in particular 
wi& the factors which affect “ cany ” and output. The immediate 
object of the work has been to design equipment and work out a 
technique by which the measurements necessary for comparing 
one nozzle with another can be made accuratdy, inde¬ 
pendently of the “ judgment ” of the observer. Until accurate 
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measurements can be made there can, of course, be little hope 
of giving the design of any piece of equipment a scientific basis, 
and from this point of view the work described here should 
eventually be of the utmost value both to manufacturers and 
growers. Two particular points that are touched upon are 
the increased range that can be secured by using multiple 
nozzles and the relative merits of spray guns and fixed 
nozzles. The type of work done by spray guns is capable of 
adjustment between wide limits without interference with the 
continuity of the work itself. Against this advantage must be 
set the fact that they require more skill in use and so with 
average ” labour may lead to less efficient spraying. This 
defect can, however, be got over by changes in desig^; and 
descriptions are given of two almost fool-proof guns which were 
evolv^ during the course of the research. 

One of the newest ideas in connection with electricity in 
agriculture is the electric fence. A single wire charged with an 
intermittent current at about 12 volts is said to retain all tj^pes 
of stock as securely as any barbed wire fence. An American report 
on the subject (Ref. 42) refers to various types of equipment 
operating on direct current voltages of 6 and 32 volts or on an 
alternating current of 110 volts. The latter allows of ** mains ’’ 
operation and is presumably used with a transformer. In the case 
of one 6-volt set, four ordinary dry batteries are said to handle five 
mil A S of fence for two months. The report deals mainly with the 
results of a questionnaire addressed to some of the 5,000 known 
users of the method, and states that most of the replies “ sound 
too much like cosmetic testimonials to present to a techmcal 
society ”—evidently most of the users were weE pleased with 
their outfits. One reply in particular is worth quoting Have 
weaned mule colts from mares with two wires.^’ Since this 
question is closely related to the question of the potential danger 
of electric shocks—about which little accurate, information is 
ordinarily available—a reference to a recent note on the subject 
(Ref. 43) may not be out of place. Subject to various qualifica¬ 
tions regarding the exact circumstances of contact, the Tninimum 
voltages that may prove dangerous are given as 65 volts for human 
beings and as little as 24 volts for some domestic animals. 

Another unusual use of eleciaicity is in fightu^ insect pests. 
A series of German articles (Ref. 44) deal with this sufaje^ very 
fully under three headings, which cover the use of electricity : 
(1) as a means of killing and keeping off insects; (2) as a means of 
trapping them; and (3) as a means of driving apparatus for 

catching and collecting them. ^ ^ 

® S. J. WmaHT 

Inslitrate for Resoarch in. AgrienZtural Rnginesraig,, . , ' 

Univerrity of Oxford. 
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In introducing this annual summary of work in farm economics 
last year, it was remarked that to-day the farmer is confronted 
with an entirely new set of economic problems. He had long 
recogi^ed that in a country predominantly industrial and tacitly 
committed to the policy of laissez faire^ his farming would be 
controlled by prices fixed for him, in the main, by Ms competi¬ 
tors overseas; but in pre-War days England was not the only 
market open to the latter, and the home producer had found a 
way of life adapted to these conditions. All this was changed 
by the abnormM post-War state of world trade, culminating ixi 
the economic crisis of 1931, wMofa made our country a dumping 
groimd for the surplus products of the world. The Qovemment 
was willing to help, but needed guidance, and at once farmers 
found themselves called upon to look far beyond the confines of 
their farms, and to assist, for the first time in living memory, 
in the formulation of a national policy designed to protect rural 
industry from the full force of world competition, without resort 
to measures wMch would prejudice the indusladal recovery, of 
wMch the country stood also in such great need. 

Another year has passed during wMch titds question of 
national agricultural policy has received constant consideration, 
and farther progr^s has been made, if some of the issues have 
thereby been clarified, however, a hew complication has been 
added. There is the menace of war; and the question of how to 
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increase the production of food at home, should such a crisis 
once more arise, can no longer be excluded from any considera¬ 
tion of national agricultural policy. 

L Ageioultueaii Polecy. 

1. AgticvFimirc arid Industry. 

The position of agriculture in an industrial state was con¬ 
sidered in 1936 by a Committee of the Association of British 
Chambers of Commerce, under the chairmanship of Sir Alan 
Garrett Anderson. The Report of the Committee is comprised 
in three shoi^ pages, but as a statement of the case for fostering 
home agriculture at the present time, its value is out of aD pro¬ 
portion to its length. It is pointed out that Great Britain, by 
her policy of opening up agricultural areas overseas and enabling 
her debtors in these regions to pay in goods and services, has been 
able to sell her manufactures abroad while enabling her population 
to live better and more cheaply than ever before. In so doing, 
however, she has exposed her farmers and landowners to a com¬ 
petition which has reduced her cultivated land by 2,000,000 
acres and the number of men employed on the land by half a 
million. By permitting the nation to buy world food at prices 
below cost, the Government secures to British industry a large 
financial gain, and the Report mamtains that some of it can 
and giould be used to prevent the unnatural cheapness of food 
from causing distress to our agriculture.” The importance of the 
home market for British industry is stated, and it is pointed out 
that the health of the nation in peace and its security in war 
require the maintenance of a vigorous rural industry. 

This recognition by a group of mdustrialists of the place of 
home agriculture in national Me is both timely and significant 
(Ref. 1). 

2 . The Planning of Agricidtfure. 

{a) Greai Britain. Any recognition of the need for a more 
prosp^us fanning community raises at once the problem of 
planning. It mi^t be thought that this could be left to the in- 
d^ry itself upon the assumption that, given fair prices, farmers 
wfll use their land to the best advantage, without any direction 
from the State, The issues to-day, however, are too big to be left 
to chance, and if the country is to pay for the maintenance of 
agriculture the suggestion is that it should apply assistance 
deliberately with the intention of securing the production of 
those commodities which will be of greatest value to the nation. 

Discussions during the past year of the planning of agriculture 
have centred round the problems of nutrition and of the main¬ 
tenance of the food supply in time of war. Natiozial nutrition 
formed the subject of a group of papers read and discussed at the 
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meeting of the British Association. The Advisory Committee 
on Nutrition of the Ministry of Health has also presented its 
first report, and its findings should be of no little interest to 
farmers. Deficiencies in diet, it points out, are more commonly 
in the “ protective foods,” rich in vitamins, rather than in energy¬ 
giving foods rich in calories, which confirms previous investi¬ 
gators in their advocacy of more fresh food. But the energy-giving 
foods differ widely in their protective power, and the Committee 
recommends an extended use of the potato to replace some of the 
sugar and highly milled cereals. Attention is drawn, also, to 
the high nutritive value of skimmed and separated milk, the 
large wastage of which it deplores. A further volume from the 
League of Nations summarizes the standards of nutrition in 
various countries (Refs. 2, 3 and 4). 

The question of agricultural planning and national defence is 
understood to be under consideration, but the matter did not 
reach the point of definite proposals in 1936. 

(6) New Zealand, From New Zealand come two reports on 
recent agricultural organization. The first of them is an omnibus 
volume extending to over 800 pages, covering the whole field of 
land utilization, farm organization, finance and marketing. To 
summarize a work of this character here is clearly impossible. 
It may be recommended to those interested in tracing the recent 
development of New Zealand, whose farmers have become 
increasingly serious competitors in the home market for dahy 
products (Ref. 6), 

The other publication deals specifically with economic changes 
in New Zealand during the last six years, and as agriculture is 
almost the only industry of the country, this means the steps 
taken by the Dominion Grovemment to meet the depression. 
According to the Minister of Finance and Marketing, who 
contributes a preface, these have been of such magnitude that 
the very psychological outlook of the people has changed. What 
the situation was which farmers and the Government of the 
country had to face is well illustrated in the following table, 
showing the decline in the price of New Zealand butter on the 
London market, using January in each year since 1929 as the 
index. 


Year. 



' per Gwt* 

1939 ... 

... 


183 

1930 ... 



163 

1931 ... 


... 

114 

1932 ... 


... 

97 

1933 ... 


... 

81 

1934 ... 



66 


New Zealand farmers reacted to the price fall by producing 
more butter in the hope of maintaining their incomes. Between 
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1920 aad 1936 production rose 66 per cent., but notwith¬ 
standing this increase the total value of the product fell from 
about £16,000,000 to about £12,000,000. Unlike the Danes, 
the New Zealand fanners had not combined their production 
of butter with that of pork and bacon, as by-products, prior to 
the depression. As this continued, however, they were impelled 
to make better use of their separated milk and whey; the pig 
population rose nearly 75 per cent, between 1931 and 1935, 
while exports of pork (all of it to England) increased by 300 per 
cent, during the same period. Much of the increase in the 
output of British bacon factories under the Pigs and Bacon 
Marketing Boards is attributable, in fact, to these imports of 
frozen pork. The book brings home to readers the extraordinary 
intricacy of the problem created for the home Government by 
the necessity of balancing the claims of home producers against 
those of the Dominions (Ref. 6). 

(c) Germany, A very different story is that of the evolution 
of German post-War agricultural policy. In the immediate post¬ 
war years, under the Government of the Social Democrats, 
the intention seems to have been to expropriate the landlords 
by taxation and to increase the number of small farmers, much 
as was done in some of the other Eastern European states. 
Following this, and before anything had been accomplished, 
there was a period during which the Government was dominated 
by urban middle-class interests, the agrarian representatives in 
the Reichstag being in a minority. German farmers found that 
they were being played off one against the other—^by making the 
most of the internal conflict between the primary producers, 
the grain growers who wanted higher prices, and the secondary 
producers, the animal husbandmen, who wanted cheap feeding 
staffs. In its last phase, under the National Socialist Government, 
group interests are being subordinated to one all-absorbing idea 
of national life. The philosophy of German farming differs 
fundamentally from our own; this well written and well docu¬ 
mented study by an American student of economics is a clear 
and concise exposition of it (Ref. 7). 

n.—F abm Majs-agement. 

1. Regional and Economic Surveys, 

{a) East Anglia, Last year reference was made to a survey 
of 220 farms in East Anglia by the Farm Economics Branch of 
the Cambridge University Department of Agriculture in the year 
1^ and repeated m the year 1935, with the object of deter¬ 
mining &e changes and adjustments which farmers might be 
m aking in their methods of conducting their businesses, in accord¬ 
ance with changing conditions and markets. The survey was 
again repeated in 1936. 
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The region covered by the survey was divided as before into 
eight districts based on soil types, and while the financial results 
from the region as a whole were better in 1936 than in 1935, it is 
interesting to note that only the farms on the chalk lands in 
South Cambridgeshire show any substantial increase in their 
profits. This was mainly accounted for by larger receipts from 
barley. In view of the impression in some quarters that dairy 
farming is no longer remunerative, it may be remarked that 
Dr. Carslaw found that an improvement of the financial returns 
on the grass farms of the South Essex clays was due mainly to 
milk. Wheat growers did not fare so well, but in some districts 
declines in wheat income were offset by better returns from live 
stock. The number of workers continued to decline, but with 
farm output well maiatained, the output per worker continu^ to 
increase. Dr. Carslaw estimates that the volume of the output 
of the worker has gone up by no less than 25 per cent, sinoe 1931. 
This indicates what can be done to reduce unit costs by labour- 
saving machinery and by attention to labour organization. The 
position would be more satisfactory still if there were the assur¬ 
ance that this additional efficiency, as measured by production, 
were absolute, and that it were not due in some measure to post¬ 
ponement of expenditure on labour overheads. The appearance 
of many farms suggests that considerable labour charges would 
have to be incurred on roads, fences, gates, hedges and ditches 
before they could be regarded as in fair tenantable repair. 

The Fen District of the Eastern Counties is not included in 
this survey. This area, by far the largest, richest and most 
important farming district in the British Mes, seems never to 
have been the subject of economic study (Eef. 8). 

From the same advisory centre comes a Farmers’ Bulletin, 

, which summarizes the results of these and of the earlier economic 
surveys in the Eastern Counties in a form intended to bring the 
main conclusions to the notice of farmers, who, its authors suggest, 
are rarely interested in the fuller and more academic reports which 
have been published. For example, the bulletin points out that 
many farmers have increased the value of the output per £ of 
wages either by increasing the intensity of their farming by the 
use of more fertilizers or feeding-staffs, without increasing the 
labour bill proportionately, or by reducing the labour bill without 
reducing the farm output proportionately. They point out that 
intensification of production is generally the better of the two 
alternatives, because the overhead costs of the farm, such as rent 
and the expenses of management, are fixed charges and the 
burden of them is reduced by spreading it over a k^ger output. 
Again, they draw attention to the influence of tractors on the 
financial results of farming, while, speaking more generally, they 
show the importance of studying farm management in detail with 
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a view to its improvement. It is not sufficient that the general 
return should be adequate. The number of pigs reared per sow, 
for example, should be watched ; the weight of pork per cwt. of 
food consumed ; the milk yield per cow and, again, the production 
per cwt. of food. The writers’ advice, broadly speaking, is that 
higher farming and better profits go hand in hand. But the bulle¬ 
tin is valuable chiefly because its whole purpose is to encourage 
the reader in habits of recording and questioning at every stage 
and in every department of farm management (Ref. 9). 

(6) Bomriey Marsh. The Romney Marsh district, which com¬ 
prises some 60,000 acres, is one of the most interesting, both 
historically and agriculturally, m England. ^ Formed mainly by 
washings brought down by the rivers draining the Weald, its 
inclosuie from the sea began before historical records. Its soil 
is one of the most fertile in the country, and while portions are 
under the plough, its great industry is the production of mutton 
and wool from a breed developed to withstand its own peculiar 
climate. It carries a denser sheep population than any other 
district. This dependence on one commodity has made its 
agriculture peculiarly sensitive to economic changes, while the 
continual grassing of its pastures without rest has made the 
problem of parasitic disease one of exceptional importance. 
Two papers have been published, dealing particularly with these 
matters, one by Alfred J. Burrows and the other by G. H. Garrad. 
Burrows quotes figures showiog that wool prices have fluctuated 
since the War from 3a. a lb. in 1920 to SJc?. in 1931. His paper is 
largely historical and descriptive, while Garrad deals more with 
present day problems and the possibility of changes in tra¬ 
ditional farming practice, both on the arable land and with flock 
management, to improve the Marsh fanners’ economic position 
(Refs, 10 and 11). 

(c) The Midlands. It is the marginal land in farming, of 
course, which is most severely hit by agricultural depression. 
If falling prices hit the farmer on good land hard, they may drive 
the farmer on marginal land out of business. In &e heart of 
ITottinghamshire, the district known as Sherwood Forest is an 
example. For centuries it was hardly farmed at all, but it was 
inclosed and brought under cultivation fairly widely during the 
first half of last eentuiy, when the industrial population was 
growing and colonial agriculture was still undeveloped. The 
Department of Agricultural Economics of the Midland Agri¬ 
cultural College has surveyed the district, and concludes that 
there are hundreds of acres which cannot be expected to return a 
profit, and which must be sown ** in a spirit of hope rather than of 
expectation,” except in an unusual season. It is suggested that 
such land should be thrown out of cultivation by agreement 
between landlord and tenant, and that it should be farmed 
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and rented only as rough grazing. It would be better, the writer 
thinks, to charge higher rents for smaller areas of good land 
rather than to encourage the tenant to cultivate bad land under 
the temptation of a low average rent. The conditions on some 
of the sand lands are that portions of the farms are merely a drain 
on the profits of the other parts, which would be better without 
them, both for the landlord and for the tenant. It is an inter¬ 
esting point in estate management policy. For the rest, the con¬ 
clusions are that these soils, sour and dry, must have lime and they 
must have humus. The latest announcement of Government 
assistance may help farmers to supply the former. Only profitable 
conditions in the five stock industry can supply the humus 
deficiency (Ref. 12). 

{d) Devon and Cornwall. In this region, records of the financial 
results of farming have been kept for some years. To the fourth 
report, issued by the Economics Department of the Seale Hayne 
Agricultural College, 91 fanners, occupying 20,000 acres, con¬ 
tributed figures, and these have been consider^ m six groups 
classified by districts. Four of them would seem too small to 
give results of any value, the number of farms in each ranging 
from four to 11. For the two groups, Iffid- and East Devon, and 
South Devon, the number of farms was larger and the analysis of 
the figures may have some value. It is interesting to note that 
the conclusions confirm those of the Cambridge survey report, 
namely, that the farms with the highest gross output were the 
most profitable. It appears also that the returns from the 
smaller farms are higher, relatively, than those from the larger 
ones (Ref. 13). 

(e) Waies. On lines somewhat similar to those of the Eastern 
Counties survey, is an investigation of the financial results of 
different types of farms in Wales, covering the years 1929-30 
to 1933-34. It was a difficult period for farmers, and on farms of 
all t 3 ^s the story is one of dwindling profit, culminating in actual 
losses in the last three years, except on those selling xuilk. On 
them the situation was never so bad, and the year 1933^34 
fiiiowed a marked recovery (Ref. 14). 

(f) Northern Province. A valuable survey of the agriculture 
of Itoham, Northumberland, Cumberland and Westmorland 
has been made by Professor J. A. Hanley and his colleagues in 
the Department of Agriculture at the Armstrong College. In 
their report they divide the area into fanning units as the basis 
for further investigation. In the meantime the authors have 
prepared a first-rate description of the topography, soils and 
farming practice of the locality which niight well serve as a 
model for the rest of the country. With similar information 
available, and revised periodically in conjunction with the 
collection of data for research work in the economies of the 
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various farming tjrpes, much valuable information would be 
available both for advisory work in farm management and for 
the direction of national policy. The authors were indebted to 
the Rt. Hon. D. Lloyd George for the costs of the survey (Ref. 15). 

(g) Scotland, IVom Scotland come three reports on the profit¬ 
ableness of farming. The Department of Agriculture issued its 
Seventh Report, covering the year 1934-35. It is based on an 
analysis of the financial accounts of 245 farms, the largest 
number handled so far. Eighteen type-groups are distioguished. 
Full statistics of capitalization, income and expenditure of each 
are given, and a marked improvement in the results of the year 
is recorded by contrast with those of the previous year. It is 
remarked that it is impossible to disentangle the various factors 
which led to this result, but the importance of the Government’s 
agricultural policy and the improvement in demand following 
on the increase in industrial employment and improved purchasing 
power are mentioned as having the greatest influence (^Ref. 16). 

Two other reports give the results of farming fortune in the 
East of Scotland and on the Border in 1935-36. These may be 
tabulated as follows :— 


Distaict and 
Type. 

Ko. 

of 

farms. 

Average 

size. 

Capital. 

Pur¬ 

chases. 

Sales. 

Profit. 

Pemarks. 

E(Ui ef SeoUand 


acres 

g 

£ 

« 1 

£ 


Axablelanos ... 

17 

322 

2,683 

5,022 

6,578 

1 

[ 

816 

1 

Equivalent to 
4 per cent, on 
capital and 
about£700for 
management. 

Semi-arable fanns 

i 

Sorda^, 

19 

368 

2,921 

3,976 

4,226 

1 

304 

Equivalent to 
4 per cent, on 
capital and 
about £180 for 
management. 

Semi-aiable sheep 

20 

604 

! 4,207 

4,278 

4,741 

389 

Equivalent to 
4 per cent, on 
capital and 
about £220for 
management. 

m^-groirnd 

sheep 

9 

863 

i 

4,962 

j 

j 

i 

8,627 

3,792 

473 

Equivalent to 
4 per cent, on 
capital and 
about £275 for 
management. 


It should be noted that the handsome surplus available for 
management in the East of Scotland arable farms group is 
the first considerable sum for seven years (Refs. 17 and 18)* 

2. Crops. 

{a) Sugar Beet, Though showing a decline in acreage during 
the last few seasons, sugar beet is still a crop of great importance 
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to many farmers. Its cultivation is well understood, but conti¬ 
nental growers bave had experience of it so much longer that it 
was considered desirable to obtain information of the methods 
at present in use in the main beet-growing areas of Europe, with 
particular reference to mechanical appliances. Assisted by the 
Sugar Beet Research and Education Committee and with the 
approval of the Ministry of Agriculture, E. Rayns and S. J. Wright 
made an extended tour of the continental districts during the 
sowing season and again during the harvest season, in 1935. 
Erom their report, several points of interest to Briti^ growers 
emerge. 

Beet growing farms are grouped more closely round the 
factories, most of them within a radius of fifteen imes. Culti¬ 
vation is restricted to deep, free-working sofis in good heart. 
Labour is plentiful and skilled, so that less attention has been paid 
to the application of machm^. Deep ploughing is regarded as 
essential, down to a foot or more, and wh^e there is danger of 
bringing up the sub-soil shallower ploughs fitted with sub¬ 
soiling tines are used. Great importance is attached to a fine, 
firm seed bed to secure quick and even germination, and it is 
the practice to complete the final preparation and the drilling 
on the same day. Spacing drills are now bemg used in Sweden 
to get a better spaced plant and to save seed, and the results 
are encouraging. On the whole, manuring is heavier than in 
England. Harvesting methods at home have been based on 
those in use abroad and are stall much the same, with the difie^^nce 
that tbe problem of mechanical lifters and toj^peis is receiving 
more attwtion here. British beet growers find much to 
mterest them in this report (Bef. 19). 

(6) Qrass drying. The progress of farming is for the most 
part a steady evolution based upon the application of sdenlffic 
research and mechanical invention to everyday farm practice. 
At intervals this progress is punctuated and speeded up by 
something more revolutionary. Recent examples are the iutro- 
duction of sugar beet, the invention of the milking bail, the use 
of the combine-harvester and, latest of all, the n^ew methods of 
grass drying. The superior feeding value of dried yoimg gprass 
is now common knowledge, and the tedmique of cutting, drying 
and handling it was developed very rapidly. During the year ; 
under review the whole problem was the subject of three ^parate 
investigations, erne initiated by a Committee of the Agricultural 
Research Council, another by the A^cultural Boonomios 
Research I^titute, Oxford, and the third by a member of 
the staff of Imperial Chemical Industries, Ltd. The resulta 
have been published, and while they leave no doubt that in grass, 
out young and properly cured, farmers have a new feed of great 
value, they surest abo that a good deal reinains to be done 
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before the process can be recommended without reserve for general 
adoption. It is hardly a question of costs, for the figures published 
by Roberts, and by Dixey and Askew, show that the product 
can be turned out at a reasonable price when allowance is made 
for inexperience. It, is a question rather of control of grass land 
and of the mechanical efficiency of the dr 3 nng equipment. In 
both these matters a good deal has still to be learnt. To secure the 
high protein content upon which the value of the food mainly 
depends, the grass must never be allowed to grow more than a 
few inches. The capacity of the driers, however, is limited, and 
growers experienced difficulty in making their driers keep pace 
with the growth. The protein content falls rapidly as growth 
advances, and to put long grass through the drier is only to make 
^y by an expensive process. On the mechanical side, efficiency 
is limited by the amount of water that one unit of fuel can evapo¬ 
rate. It is of the first hnportanoe, therefore, that heat should not 
be lost during the drying process, and the design of some of the 
machines on the market, which necessitate removing the grass 
from the oven and tumrog it in the open air at half-time, seems to 
call for improvement. Again, the process as carried on m some 
machines is a mixture of mechanized and manual handling. 
Adjustments which would eliminate manual work altogether 
should make for economy. It is probable that the high hopes 
which were entertained for grass drying a year ago have been 
somewhat dashed by farmers’ experiences of it. But the value 
of the product properly prepared is undeniable, and there is 
reason to expect that further experiment, both in the design of 
equipment and in the management of grassland to feed it, may 
make the new process a practical proposition (Refs. 20,21 and 22). 

(c) Labour orgamzaUon and mechanization. The spread of 
machinery and the increase in the unit output of labour which 
often acoomp^es it, are responsible, no doubt, for ar good deal 
of the reduction in agricultural employment which is generally 
deplored. But mechanization brings other labour problems, 
pa^icularly on those farms where specialization in the production 
of one or two commodities, generaUy com, is the practice. During 
the season of autucxm cultivation and sowing, labour is fully 
employed on field work, as H, Whitby has shown, and again for 
about three months from the middle of March, when spring 
cultivation of fallows and top dressing wheat is in progress. In 
the first of these periods 80 per cent, of the time was thus em- 
ployed. From the end of November until March it was only 
15 pr cent, of the men’s time, and from the middle of June 
uniffi harvest only 29 per cent.^ On the mixed farm, winter work 
with live stock, root harvesting, and thxashing and delivering 
com pcupy the staff, while the summer slack period on the 
specialized oom-growing farm finds the mixed farmer bui^ 
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with sheep-shearing and hay harvest. There is no economy in 
growing corn cheaply if unproductive work must be found to 
occupy the men during a large part of the year. The problem 
is discussed in Whitby’s paper (Ref. 23). 

3. Live Stock. 

(a) Dairy farming. Theproblemof the cost of milk production 
is an old one, but it is of particulax importance to-day in two 
directions. In general, the fall in farmers’ prices due to tiie 
depression of pool prices by the increasing quantity of milk sold 
for manufacture, together with the rise in prices of feeding-stuffs, 
has caused famers to reconsider the economy of their methods. 
In particular, the premiums now payable for milk conforming 
to certain higher standards of cleaziSybiess make it necessary that 
farmers should be able to compare this gain with the additioml 
cost which is entailed. 

On the question of general economy in milk production, 
a good deal of work is in progress. From Manchester come two 
reports emphasizing the importance of grassland management 
in milk costs. Grass, they point out, is the cheapest fo^, and 
methods are indicated for increaslDg its production and reducing 
the farmer’s dependence upon purchased foods (Refs. 24 and 25). 

The Farm Economics Branches both of Bristol and of Leeds 
have issued Farmers* Bulletins on the cost of feeding, the former 
for winter milk production and the latter for summer milk (Refs. 
26 and 27). The Bristol centre has also issued a report on the 
financial results of milk production on about 120 farms in the 
Bristol province, being work undertaken at the request and at the 
cost of the Milk Marketing Board. It may be remarked that 
similar work was organized at the same time in the other advisory 
provinces, while arrangements were made for the preparation 
of a national summary by the A^icultural Economics l^search 
Institute, ^e results of the Bristol survey will be of interest 
to milk producers m the counties of Gloucester, Hereford, 
Somerset, Wiltshire and Worcester. Comment on the figure 
may be l^t until the appearance of the national report (Ref. 28). 

The Farm Economics Branch of the Cambridge Department, 
of A^oulture established a food recording scheme for dairy 
cows in the spring of 1934, the membership of which is now about 
90. A bulletin issued during the year gives the results of the work. 
As might be expected, many factors contribute to the productioh 
of cheap milk. Attention is drawn to the influ^oe of milk yield, 
for the cost per cow may be low, but the cost per gallon high if 
yields are low. The cheapness of grass as a food is emphasized, 
and the need for spending money on ^asslandVmdprovement. 
*The practice of some farmers to use badly balanc^ rations, 
and of a surprisingly^ proportion” of them who still 
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Judge the merits of a feeding-stuff by its price per ton instead of 
on its cost per unit of feed value, make for l^h costs, as does 
buying from hand-to-mouth instead of contracting forward for 
the biggest possible lots. But it is held that more important than 
all th& is the control of the amount of food consumed by indi¬ 
vidual cows and by the herd as a whole. Many farmers, it is 
stated, have no idea of the amount of food given, and it was 
not uncommon to fibnd, when records were kept, that farmers 
who believed they were feeding 4 lb. per gallon were m point of 
fact feeding 6 lb. (Ref. 29). 

It is an interesting commentary on the difficulties of milk 
production and distribution that a majority of opinion amongst 
public health authorities seems to favour the compulsory pasteuri¬ 
zation of milk for liquid consumption. At the same time, the 
desirability of organizing a supply of clean milk free from the 
tuberculosis bacillus is reoogniz^. Pros and cons of a pasteurized 
supply and of a supply obtained safe from the cow and sold 
without further treatment have been stated in a publication 
by R. KT. Dixey. The production of natural milk, clean and germ- 
free, is largely a question of cost. There is the improvement of 
covt^eds and dairies, the provision of extra equipment, and, above 
all, the cost of the elimination and replacement of cows reacting 
to the tuberculin test. All these questions were the subject of 
an investigation made on farms on which the change had been 
made from the production of ordinary milk to that of graded milk. 
The survey included 69 licensed for Certified milk, 60 for Grade A 
(T.T.) bottled, and 61 for Grade A (T.T.) in bulk, making 180 in 
all, distributed over 26 counties. Full information is given in 
the report of the costs of each of the essential changes on the 
respective farms, and the conclusion is reached that £13 a cow 
is a fair average figure for the total capital cost of cleaning up a 
typical farm. The report concludes with a record of farmers' 
OTO experiences and opinions, and a calculation of what the coat 
might be of organizing a safe supply of natural milk for the 
countay as a whole (Ref. 30). 

Although a little outside tihe definition of research work, 
perhaps, the attention of farmers may properly be directed here 
to a pamphlet by W. T. Brice on methods of milk production. 
The author is the Agricultural Organizer for Wiltshire, in many 
parts of which county large-scale milk production, both in the 
traditional way and by the bail, is an important branch of farming. 
There is a ^eat deal in his report which farmers in any county 
could assimilate with profit (Ref. 31). 

(b) Pigs, A report on the financial problems of pig keeping 
comes from J. Wyllie, and it should be noted that the results 
are obtained from farmers keeping ordinary commercial stock 
on mixed farms, and not from specialized pig farms. Feeding- 
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stuffs accounted for 78 per cent, of the total costs. Perhaps the 
chief value of the report lies in the evidence that it affords of 
the need for more attention to record keeping. The fanner needs 
information about the average number of pigs reared per sow, 
the average cost of a weaner, and the food required to produce 
1 lb. increase in live weight; until he is supplied with this it 
will be more by luck than judgment i£ his costs approach the 
minimum possible (Ref. 32). 

The Bristol Advisory Rovince has also examined this ques¬ 
tion of pig production. In a report by 0. V. Dawe and P. J. 0. 
Trist, there is an account of the profit and loss on 16 pig farms, 
together with the results of an inquiry into the methods of feeding 
and housing. The need for record keeping is again emphasized, 
and the writers have made a special study of the influence of the 
boar. Every pig in the litters from each different boar was 
numbered and the name of the boar recorded. When the returns 
came from the factory the grades were allotted to each boar. 
Readers must refer to the report for the results, but it may be 
remarked that they by no means bore out the opinions which the 
farmer had formed of the respective merits of his sires (Ref. 33). 

For some years past the College of Estate Management has 
granted a valuable scholarship yearly to enable the recipient to 
travel and to investigate some branch of agriouiture abroad. An 
investigation thus undertaken covered the organization of pig 
production by members of co-operative societies in Denmark. 
Inspired by the success of butto manufacture, and dissatisfied 
with the prices paid by commercial bacon factories, Danish 
farmers started the first co-operative bacon factory in 1887, in 
the face of much opposition. The success of the movement 
needs no restatement here. Under the system of co-operation 
the pig stock of Denmark increased from about 527,000 at that 
time to more than 5,000,000 in 1931. Any decline since that date 
has been due to the operation of the British quota system. In 
his report on this development, 6. R. H. Bishop summarizes as 
follows the advantages that have accrued to Danish pig 
producers 

1. There is a greater incentive to produce good bacon pigs. 

2. Carcases are dealt with in a more systematic manner, 
resulting in a more uniform product. 

3. Payment is made on a weight-quality basis, and animals 
sold in the open market realize very little money. 

4. The possession of a registered Trade Mark for Danish bacon. 

5. The penalizing of individuals who farm in a way that is 
calculated to damage the prospects of the community as a whole. 

6* The ability to combat trusts and prevent stakes. 

7. A reduction in the expense of pig production, consequent 
upon the purchase of foods through co-operative s^emes. 
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8. The provision of members with good stock boars. 

9. The establishment of breeding centres. 

10. The establishment of State and local pig testing stations, 
resulting in a phenomenal improvement in the pig, both quanti¬ 
tatively and qualitatively. 

The author that British farmers are temperamentally 

opposed to the adoption of the co-operative principle, which he 
regards as the ideal system, and he goes so far as to say that 
by “ acting on purely selfi^ principles ” the Pig and Bacon 
Boards “ are strangling the industry that maintains them.” 
Hig report is probably the best account of the great Danish pig 
industry available to the English reader (Ref. 34). 

(c) Beef. Considering the importance of the beef industry 
and the long period of depression through which it has passed, 
it is surprising to note how little research has been done upon it 
recently. It was this that led to a small investigation, designed 
mainly to test methods, by J. H. Smith, of University College, 
Aberystwj^h. Information was obtained from five farmers 
concerning 735 beef cattle. As stores, the average value was 
£12 155. 4d., and as fat cattle they averaged £17 135. Bd. without 
the subsidy. The numbers of bullocks and heifers were roughly 
equal, and it was noted that the bullocks showed the greatest 
increase in live weight. To the margin between the cost as stores 
and the realized value, which was £4 185. 4d., must be added the 
beef subsidy, which came to £2 85 . lid., giving the feeders a 
total average margin of £7 75, 3d. The recorded net cost, of 
which full details are given, was £6, and the cost of marketing 
averaged 75. 3d,, giving a total cost of production and marketing 
of £5 75. 3d., and leaving an average profit per animal fattened 
of £2. This was about 85; lid. less than the amount of the 
subsidy received. The figures relate to the year 1934^6 (Ref. 35), 

(d) Sheep. A comprehensive survey of the sheep industry in 
Great Britain was undertaken by R. Owen Wood, with the 
assistance of a scholarship from the College of Estate Manage¬ 
ment. It is divided into three parts, the moorland and hill sheep, 
the arable breeds, and a general consideration of the econonodo 
structure of the sheep industry. The report is well illustrated 
with distribution and density maps, though it should be observed 
that the density maps are constracted by counties from the 
June 4th AgricvUural Beimms, and this method fails to localize 
the sheep population satisfactorily. In Kent, for example, 
where Romney Marsh has a greater density than any district in 
Britain, the effect of this method of representation is to spread 
it all over the orchard and hop districts of Mid-Kent, and the 
market-gardening of North Kent. A better representation 
might have been got by reference to the Agricultural Atlas of 
England and Wales (Ordnance Survey Dept.). Wood’s report. 
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however, provides the agricultural student with a valuable 
account of the British sheep industry (Ref. 36). 

(e) Poultry. It is common report that poultry keepers have 
been suffering severely in recent times. Prices of eggs and table 
poultry have been fairly maintained, but the cost of feeding- 
stuffs has doubled, and the incidence of disease, anyhow where 
intensive methods are pursued, has been serious. It is difficult 
to generalize about the poultry industry, however, for it is prac¬ 
tised by very different methods. Egg production is still largely 
an adjunct of mixed farming, and here ^e effect of rishag feeding 
costs has been least felt, as home grown foods can be used. But 
the specialist producer, whether by intensive, semi-intensive or 
free-range methods, has to buy everything. There is little 
evidence available for those who would wish to study the poultry 
industry in all its branches, but reference may be made to a 
report by J. D. Nutt, of the Department of A^culture, Leeds, 
covering 26 Yorkshire farms. Food costs were found to range 
from 69 per cent, of total cost down to 31 per cent., while labour 
costs ranged between 40 per cent, and 9 per cent. The range for 
depreciation of both Uve and dead stock was equally wide. 
Methods of sale were as individualist as the costs of production, 
and the author wisely refrains from generalizations. It is clear, 
however, from his results, that the specialist enterprise needs 
more capital equipment and entails a higher level of costs, and 
he emphasizes the unsatisfactory and disorderly state of egg 
marketing as at present conducted (Ref. 37). 

ni. —Marketing, Priobs and Supplebs. 

1, Marketing. 

(a) Milk. The report of the Reorganization Commission for 
MUk was issued shortly before the close of the year. Its interest 
to milk producers lay mainly in two recommendations. The 
first of these was that the State should make a contribution to 
maintain the price of manufacturing milk above a Tnjpimi ™ 
filgure. The second was that a Permanent Milk CJonunission 
should be established to take over price-fixing. It will be rem^- 
bered that the first Reorganization Commission had also recom¬ 
mended a Permanent Mlk Commission^ which was to consist 
of representatives of producers and distributors, with an; inde¬ 
pendent chairman. The subsequent Milk Markeipg Scheme as 
sanctioned by Parliament, however, provided fo - a Producers* 
Board with full powers to fix prices. Thus th< hew.proposal 
goes even further than the or^gi^ one, for it wc dd take price¬ 
fixing entirely out of the hands of the indus^ '. Sid>sequent 
events have shown that the Govermneht is not ^epa;^ to go 
thus far, and in their propos^ now .brfbre the | juntry, control 
of prices is to remain in the hands of the. Pa ducers* Board. 
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Amongst otiier matters, the Reorganization Commission referred 
to distribution, expressing the view that here was a direction 
in which to look for savings in the cost of milk to the consumer, 
and they recommended that the subject should be investigated 
by the Permanent Milk Commission which they proposed 
(Ref. 38). 

(6) Australian Primary Products, The problem of marketing 
conoems our Dominions as much as ourselves. It is often 
asserted that their difSculties are fewer because they are con¬ 
signing to an overseas market through a ** bottle-neck,” which 
facilii^tes combination amongst producers for the study of 
market requirements. However this may be, the fall in world 
prices has hit primary producers in other countries as much as 
in our own. The problems as they affect Australian and New 
Zealand farmers have been studied by Dr. W. M. Smith, a New 
Zealand student w^ho worked for some time under the Professor 
of Imperial Economic Relations in London University, and his 
researches have been embodied in a book in which the whole 
question of the part of the State in marketing control and the 
increase and stabilization of producers’ returns are examined. 
While admitting the vulnerability of the primary producer, Dr. 
Smith is a fraii critic of the attitude of Australian and New 
Zealand farmers towards State assistance. ‘‘ The worst feature 
of the whole process of (Jovemment intervention,” he says, “ is 
undoubtedly that it opens a way for the unscrupulous exploita¬ 
tion of the crisis by many individuals and concerns who benefited 
by various forms of subsidy and remissions of debt to which 
they were not fairly entitled. Indeed, it is not too much to say 
that in Australia and New Zealand the evasion of their liabilities 
by a section of the rural interest has been almost erected into a 
system and iliat subsidies of one sort or another have come to 
be regard^ as the inalienable prerogative of agriculture.” The 
book will be of interest and value to those who look to the experi¬ 
ence of other countries for guidance in our own difiScidties, but 
it is also a permanent-contribution to the history of market 
organization (Ref. 39). 

2. Prices and Supplies, 

(a) The Food Council, The reconstituted Food Council has 
presented a report to the President of the Board of Trade for 
1936. The powers of this body are very limited and in effect 
it can do little more than any academic institution. Within 
its limitations, however, its work is done with thoroughness 
and a full sense of responsibility, and farmers, while they may 
disagree with some of its conclusions, might do well to consider 
them. The Council draws attention to the importance of an early 
agreement between pig producers and bacon ourers, if the 
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advantages of the regulation of bacon imports are not to be lost. 
It reminds us that under the provisions of the Agricultural 
Marketing Act, 1933, regulation of the import of any product 
is permitted only if a marketing scheme is in operation or in 
preparation. IMjlk producers, again, may be interested, though 
probably as critics, in the view expressed by the Council on the 
boycott of bakers selling bread below agreed prices by with¬ 
hold^ suppKes of flour from them. Price cutting by producer- 
retailers was stopped by the Milk Marketing Board, but the 
recent report of the Milk Reorganization Commission recom¬ 
mended that fixed minimum prices should be abolished. It is 
a nice point to determine how to protect the producer from 
unfair competition while avoiding the unfair exploitation of the 
consumer (Ref. 40). 

(6) Worldi Production, and Trade, Students of production 
and trade .in agricultural commodities will welcome a series of 
publications compiled by the Intelligence Branch of the Imperial 
Economic Committee. FuU information is provided on the 
relative importance of the countries of origm of foods, the 
markets to which they consign and the great changes that have 
occurred in both during recent years. How many people, for 
example, are aware that the export of frozen pork from New 
Zealand rose from 169,000 cwt. in 1929 to 492,000 cwt. in 1936 % 
Further, that the whole of this increase has been marketed in 
Britain and that it accounts for a great part in the increase in 
the output of home-cured bacon of recent years ? (Refs. 41 and 42). 

(c) MUk iummmption. An investigation of the consumption 
of milk and milk products in the City of Oxford was made during 
the year by Dr. K. A. H. Murray. To secure a fair sample, 
every thirtieth dwelling house was visited, from each of which 
particulars were coHeci^ of purchases of milk and its utilization 
in the household, as well as of purchases of all milk products. 
Information as to the size of the household, the family income 
and the total expenditure on food was also collected, and the data 
was then classified by income groups, which were in their turn 
sub-divided according to the numbers in the family and the ages 
of the children. The results confirmed previous inv^tigataons 
of the quantity of milk consumption, which had shown that the 
amount rose as the family Income rose. But it also emerged 
from the Oxford survey that families with equal incomes, with 
equal numbers of young children and with a total expen^ture 
on food approximately the same, showed considerable variations 
in the amount spent on milk. Thus, in families of two adults 
with four children under 14, living at the same income level, 
the purchase of liquid milk might vary so much as 100 per cent. 
Murray’s conclusion fe that while oontroDing influence of 
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price on tlie q^uantity of tnillr consumed is demonstrated once 
more by the Oxford evidence, the importance also of the factors 
of individual taste, and even of prejudice, has also to be reckoned 
mth (Ref. 43). 

{d) Egg Prices. As stated already, egg producers had a rough 
passage in 1936, and there have been insistent demands for 
further restriction of egg imports, or for the imposition of new 
duties. An analysis of Sie price position by 0. J. Beilby shows 
that the situation is not so simple as these demands would imply. 
There is much difference in the quality of eggs, and effective 
competition with the home-produced article comes only from 
Irish and Danish imports. Beilby’s analysis shows that general 
control of imports sufficient to bring about an effective rise in 
home prices TOuld seriously reduce the demand for eggs. Restric¬ 
tion of consumption must surely be the worst of all ways by which 
to increase prices (Ref. 44). 

IV.— ^Misobllaiteotjs. 

1. The Farm WorJcer. 

Few things are causing the farmer more concern at the present 
time than the labour situation. No doubt a good deal of the 
decline in employment registered in the Agricvltural Statistics^ 
by year, is due to the increasing use of machinery and the 
consequent me in the output per unit of labour. But this is not 
the only explanation, and there is no doubt that the younger 
farm workers in particular are taking every opportunity of getting 
into industrial employment, where they have more social life 
and where, above all, their time is their own from Saturday 
midday until Monday morning. Farmers in the neighbourhood 
of some of the new factories erected outside the recognized indus¬ 
trial areas, and those who occupy lands near the new aerodromes, 
are finding the greatest difficidty in maintaining their labour 
staffs, wlSe everywhere there is the complaint that skilled 
workers cannot be replaced, A paper read by W, R. Seward to 
the Farmers^ Club deals with the need for more organized 
technical instruction for the farm worker. In the days when 
boys went on to the farm on leaving school and stayed there, 
there were opportunities, both by observation and practice, for 
acquiring a proficiency in the skilled arts of the husbandman. 
To-day, these opportunities are lackiog, in a large measure, and 
technical instruction, both by classes at the farm institutes, 
and by arrangements with the older workers on the tom, must 
deliberately be organized if the supply of skilled workers is to 
be maintamed. Possibly, too, the recognition of skill by the 
payment of higher wages must be considered (Ref. 45). 
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2. Agricidtural Wages in Scotland. 

Under the Com Production Act, 1917, an Agricultural Wages 
Board for Scotland was set up, but the Agricultural Wages (Regu¬ 
lation) Act, 1924, which reconstituted the Agricultural Wages 
Board for England, after the dissolution of both Boards by the 
Com Production Act (Repeal) Act, 1921, did not apply to 
Scotland. In January, 1936, the Secretary of State for Scotland 
appointed a Committee to examine the conditions of employment 
and wages of farm workers in Scotland and the changes that 
had taken place in recent years, and to report whether any regu¬ 
lation of remuneration or of conditions of employment was 
called for. 

In its Report, the Committee says that from 1917 onwards 
wage agreements were made by collective bargaining between 
the National Farmers’ Union of Scotland and the Scottish Farm 
Servants’ Union, which applied throughout most of Scotland. 
The effect was that the Scottish AgricStural Wages Board was 
otiose, and the Scottish Farm Servants’ Union did not seek its 
re-establishment in Scotland when the English Board was 
reconstituted in 1924. From that date, however, conditions 
deteriorated rapidly, until the system of voluntary collective 
agreements collapsed altogether and workers had to rely upon 
their own individual powers of bargaining. Since 1^0 the 
housing shortage and the surplus of labour had rendered it 
difficult for them to offer effective resistance to the series of 
wage reductions which have taken place, whereas the English 
farm workers derived some protection from the existence of 
statutory wage regulation. The, Committee recoxnmended, 
accordingly, that the application of the Agricultural Wages 
(Regulation) Act, 1924, should be extended to Scotland, with 
certain modifications (Ref, 46). 

3. Lavd Utilization. 

Six years ago, the Land Utilization Survey of Britain was 
begun by the lK)ndon School of Economics under the direction 
of L. Dudley Stamp. The method of the survey is familiar to 
most people, and an assessment of its results can now be made 
through the maps and county reports which have been issued. 
It was inevitable, presumably, that a county basis shotdd have 
been adopted for the final presentation of the svanrej. This 
geographical and administrative unit is so firmly established 
§iat it k difficult to avoid it even for purposes to which it has no 
application, and the use of the land^ surdy, is one of these, 

A report on the county of Berkshire was published during the 
year, aim it gives a complete acooimt of land utilization and its 
distribution, relate to thegwlo^, the soil types, the topography 
and the climate. Particularly on the west, aH of these merge 
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insezisibly into the next counties, so that much that is s^d here 
will hare to be repeated when they come up for report in their 
turn. That the conditions of usage are always changing is folly 
recognized, and the authors refer, for example, to the spread of 
aerodromes and the consequent withdrawal of land from culti- 
ration. They are also alive to minor inaccuracies in their work, 
arising, for example, from the difficulty of dis tingnTshing 
between permanent and temporary grassland. But nothing like 
it has been attempted since the reports drawn up about 140 
years ago for the Board of Agriculture and Internal Improvement, 
and the present series go far beyond those in the wealth of in¬ 
formation that they supply (Ref. 47). 

4. The AgncvUwrid Register. 

Headers may be reminded again of this annual publication 
by the Agricultural Economics Research Institute, Oxford, 
which is a book of reference containing full information about 
agricultural legislation, agricultural organization under the 
]^&rketmg Schemes, and changes in the regulation of imports 
for Great Britain. Statistics of prices and supplies of agricultural 
products and requisites are also included, and there &re sections 
on the changes in agricultural wages and other matters (Ref. 48). 

0. S. Obwin. 

Agricultiiral Economics 3^6earch Institate, 

Oxford. 
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I.— Geisteeaii Notes. 

Supplies and Consumption of Dairy Produce. 

The first section of tliis annual review is usually devoted to 
subjects of general interest to the dairy farmer. Last year 
special attention was given to a number of important rejiorts 
which had been issued on the general question of nutrition and 
public health, and on the parts which British agriculture, and 
particularly British dairy farming, might play in supplying a 
sufficiency of milk—^the food which alone contains all the 
materials essential for growth and maintenance of life in a form 
ready for utilization by the body.” Reference was made to the 
need for time to accumulate accurate knowledge on nutritional 
questions and to prepare acceptable plans and schemes. During 
the past year work of this nature has been proceeding steadily, 
and several reports on different aspects of the question are 
available for review. 

Some interesting information regarding the consumption of 
milk and dairy produce in different countries is given in a report 
issued by the League of Nations (Ref. 1). The consumption per 
head per annum of milk (including condensed a!nd OTapOrated 
milk), butter and cheese, and of ^ th^ foods in terms of milk 
equivalent, h^ been carefully estimated for a number of countries 
for the five-ye^ periods; 1925-2& and 1^0-34. With few 
exceptions increases are in the secsdhd p^od, and the 

greatest are found in Demnark and in Great Britain. 
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Estimated CoxstrscraiosT peb Head peb AjsisrTTM op Milk, Botteb 
and Cheese. 


Country. 


Butter. 

Cbeese. 

Liquid MHk 
Bquiyalent. 


1925-29 

1930-34 

1025-29 

E» 

1925-29 

1930-34 

1925-29 

1930-34 


gall. 

gaQ. 

lb. 

lb. 

lb. 

lb. 

gall. 

gall. 

Belgium, 

16 

17 

17 

21 

6 

6 

68 

80 

Denmark 

25 

36 

13 

18 

11 

12 

68 

92 

France . 

21 

23 

10 

13 

11 

12 

58 

69 

Germany 

26 

23 

14 

16 

11 

13 

74 

79 

Italy 

5 

7 

2 

2 

10 

11 

21 

23 

Holland 

.... 

mnm 

12 

16 

12 

14 

— 

80 

Switzerland . 

59 

58 

12 

14 

22 

19 

Ill 

112 

Great Britain . 

221 

23^ 

16 

22 

8 

9 

73 

89 

United States. 

37 

39 

18 

18 

5 

4 

81 

81 

Australia 

22 

22 

30 

29 

5 

4 

102 

102 

New Zealand . 

28 i 

28 

33 

38 

5 

8 

115 

127 


^ Figures for 1924-25 and 1930-31 respectively. 


When the total consumption of these dairy products is stated 
in terms of liquid milk ^uivalent. Great Britaru compares not so 
unfavourably with some of the other countries which are held 
up to us as examples. It is true that we drink comparatively 
little milk in liquid form, but we consume more butter than 
any other European country. Such comparisons, however, should 
not give us a false sense of security, and we must remember 
that the report on Fooi^ H&zUh and Income, briefly summarized 
in last year's review, showed that an increase of 16 per cent, in 
the consumption of milk and of 15 per cent, in that of butter 
was required to bring the diet of the poorer groups of the popula¬ 
tion up to a level adequate for full health. 

At the meeting of the British Association at Blackpool, four 
papers were read before Section M (Agriculture) dealing with 
National Nutrition and British Agriculture. Sir John Orr spoke 
on Agriculture and Public HealSi (Eef. 2) and explained the 
need for the consumption by the poorer sections of the population 
of larger quantities of the protective ” foods—^mflk, dairy 
products, eggs, fruit and vegetables. He pointed out that the 
purchasing power of the poor does not permit them to buy 
sufficient quantities of these foods, that the farmer must get a 
remunerative price for his products to enable him to pay increased 
wages to agricultural labourers and to modernize his equipment, 
and that there is, therefore, an apparent conflict between the 
interest of the consumer and the interest of the producer. He 
emphasized that agriculture and public health must be looked 
at together, i.c., as parts of one great food problem which can 
be solved only if the State is willffig to embark upon a national 
food policy. 

. Sir Daniel Hall (Bef. 3) dealt with a national plan for 
cultuze, stressing the necessity of increased production from the 
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land, having in view the emergencies which would arise in the 
event of war and the specific demand for the production of those 
foods which are necessary to provide an improved dietary for 
the general population. He suggested that the essential foods 
might he cheapened by increased efficiency on the part of the 
producers, and by diimnishing the difference between the prices 
the farmer gets and those the consumer pays. To attain the 
latter end he considered it essential that there should be a complete 
reorganization of the whole machinery of distribution and retail 
sale. 

The problem of increased meat production was dealt with by 
Prof. Scott Watson {Ref. 4). He realized that the increase in 
the production of milk, required to provide sufficient for the 
ideal dietary, would mean many more cows and less land available 
for beef stock, but emphasiz^ that a proportion of the extra 
milk could be obtained by increasing the mifir yield per head and 
by lengthening the milking life of cows by the control or eradica¬ 
tion of the cMef diseases. He was also of the opinion that our 
meat supply could be maintained or increased (1) by finding 
room for some beef cattle and for sheep on the dairy farms on 
the better land, (2) by increasiog the stock-carrying capacity of 
the mountain and moorland pastures, and (3) by increased 
production of pork, bacon, poultry and eggs. 

Prof. H. D. Kay discussed the problems involved in producing 
the increased supplies of milk which would be necessary when 
the population as a whole bought, or were given, the ideal daily 
allowance of milk (Rrf, 5). He pointed out that, at the present 
average milk yield of cows, the numbers would require to be 
nearly doubled; but he considered that it would be much more 
desirable and economical to increase the average yield and to 
lessen the wastage of cows by ihe control of disease. He was 
also of the opinion that by the greater use of scientific knowledge 
the extra milk might be obtained if the area of land devot» 
to milk production were increased by some 20 per dent. 

The Milk Markeimg Scheme. 

The report of the Milk Marketing Board on the third year of 
operations of the Milk Marketing Scheme (Bef. 6} contains much 
interesting information on the production and utilizatioh of milk 
and on the various activities of the Board. During the twelve 
months ended 31st March, 1037, the total quantity of milk passing 
through the Board was l>0n million, gallons,.as compared 
with fully 991 million gallons in the previous year-^ increase 
of 2 per cent. The quantity abi^rbed by the liquid milk m^ket 
was fully 669 million gafi<ms, wlffie the bal^ of about 343 
million gallons was for the: manufacture of produce. These 

amounts, stated in peirctobag^, show 66-3 per cent, sold as 
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U^iud fnillg and 33*7 p6r cent, for manufacture—exactly the 
iBfflTnft percentages as in the prerious year. The demand for liquid 
milk, however, showed a slight increase amounting to some 
12J million gallons (or 1*9 per cent.) over that of the preceding 
year; this result is a welcome indication that the efforts of 
the Board to increase the consumption of liquid milk are being 
successful. Moreover, there is evidence that the actual increase 
in the demand for liquid milk is greater than is indicated by the 
above figurea; the number of herds possessing licences to sell 
“ Tuberculin Tested ” milk, rose from 1,055 in March, 1936, to 
1,670 in March, 1937, and a large proportion of the milk from 
these herds is sold in the liquid milk market outside the Scheme. 

There has also been a steady increase in the number of herds 
possessing “Accredited ” licences. In the previous year the 
Accredited herds had an output (for which the producers received 
an extra penny per gallon) of 175 million gallons, or 18 per 
cent, of the milk sold througjb the Board ; whereas last year the 
amount was 311 million gallons, or 31 per cent, of the total. 
Another interesting feature was the increase in the quantity of 
milk made into cheese on the farm ; in 1935-36 some 15 million 
gallons was used m this way, while m 1936-37 the amount was 
over 18 million gallons—^an increase of 20 per cent. The quantity 
of milk consumed undrar the Milk-in-Sebools Scheme showed a 
slight decrease during the year (Ref, 7). 

The experience gained by the Board during 1934 and 1935 
had shown the need for introducing improvements to some 
sections of the Milk Marketing Scheme, and in 1936 the Board 
put forward amendments (Ref, 8) affecting five main principles 
and a number of administrative matters. !&e chief amendments 
dealt with (I) the abolition of the existing exemption of wholesale 
producers having four cows or less, (2) amendment of the clauses 
dealing with depot tran^ort charges and deductions, (3) reduction 
of the contributions by producer retailers, (4) simplication of 
election procedure and (5) increase in the number of registered 
producers necessary to demand a poll on the revocation of the 
Scheme. These amendments were voted on by the registered 
producers in July, 1936, and approved by a large majority. 

Objections to several of the amendments were, nevertheless, 
formally lodged by a number of bodies, and a pubfic inquiry, as 
provide for by the Marketing Act, 1931, was held in October 
and KTovember, 1936. The Milk Board had also made represen* 
tations to the Minister of Agriculture that the existing exemption 
from the Marketing Scheme, of “ Tuberculin Tested ’* Tnilk sold 
as such, should be withdrawn, and this subject was mciuded 
amongst those considered at the public inquiry inferred to. 
The decisions of the Minister of Agriculture on the report sub¬ 
mitted to him by tiie Commissioner holding the public inquiry 
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were made public in July, 1937. The amendments asked for 
were agreed to with minor alterations. Further, the Ministers 
of Agriculture and Health agreed to the withdrawal of the 
exemption of “ Tuberculin Tested ” milk from the Marketing 
Scheme, under specided conditions. 

In the last two issues of this review brief reference was made 
to the Milk Reorganization Commission, with Mr. A. E, Cutforth 
as Chairman, appointed in February, 1935, to consider and report 
on the organized marketing of milk in England and Wales and 
Scotland. This Commission (which may be shortly described as 
the “ 1930 ” or “ Cutforth ” Commission to distinguish it from 
the “ 1935 ” or “ Grigg ” Commission) issued its long-awaited 
report in November of last year, and attention was at once con¬ 
centrated on certain recommendations which, if adopted, would 
radically change the status of the existing Milk Board. The 
report (Ref. 9) shotdd be consulted for a detailed explanation of 
the reasons which led the Commission to their various con¬ 
clusions, but it may be briefly stated that the main recommen¬ 
dations are the establishment of an independent and impartial 
Permanent Milk Commission as a central authority for the 
industry as a whole ; this Commission would plan a production 
policy capable of meeting the nation’s needs and implement its 
policy through the medium of prices; it would fix both producers’ 
prices and buying prices and would be responsible for the co¬ 
ordination of the various interests concerned and for promoting 
the general progress and welfare of the industry. The Cutforth 
Commission realized that their main recommendations would 
involve the transference to the proposed Permanent Milk Com¬ 
mission of many of the powers at present held by the Milk 
Marketing Board (which represents the producers only) and that 
such recommendations would not be readily acceptable. In this 
connection the following quotation from the report is concise 
and apt:— 

“ We have fiill sympathy with the detenmnation of milk producers to 
maintain a satisfactory economic position for themselves; hat criticism 
of our recommendations based on the ground that they involve the 
transfer of certain powers would leave out of account some of the most 
important aspects of a complicated problem. The Aiilk Marketing schemes 
appear to give very wide powers to producers, acting throi:^h ^eir Boards ; 
but there can be no doubt that public opinion would resent any d^osition 
to use such powers unreasonably. If organized znilk marketing is to 
remain and to develop, it is bound to be on a beisis which ensure that 
due consideration shall he given to the needs of all parties to the Me and 
purchase of milk and that decisions on such matters as prices and ccsitr^t 
terms, by whomsoever they may be made, shall be equitable. ’ 
necessity for ensuring to the consuming public an ample supply of clesm, 
safe milk at a reasonable price must be the over-riding consideratian. One 
essential condition for achieving this object is that producem shaU 1^ 
tr^ted fairly, for othertnse.the m npt be produced. But the 

interest of individual sections must not be penuit^ to pvexrule the 
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general interest. . . . We should r6ga.rd it as unfortunate if it should 

continue to appear that terms can be imposed by one section of an industry 
upon all other sections and upon the general public : for that could only 
serve to foster a spirit of antagonism and unrest. We feel sure that, from 
this point of view alone, producers have far more to gain than they can 
possibly lose by the establishment of the independent authority which we 
have recommended.’* 

The recoTTimendations of the Commission outlined above, and 
those on other subjects which cannot be dealt with here, have 
been debated at length in the agricultural press and elsewhere. 
The Milk Marketing Board have published their considered views 
in the Hcnm Farmer for May (Ref. 10) and emphasize that the 
appointment of a Permanent Commission with the powers 
recommended would be a complete negation of the principles 
embodied in the Agricultural Marketing Acts. 

Recently the Gk>vemment have outlined the steps they 
propose to take in view of the above-mentioned and other 
reports (Ref. 11). This statement of policy and the proposals 
to carry it into effect, which will be laid before Parliament in 
due course, will be matters of supreme importance to the dakying 
industry during the ensuing year. 

Milk in Schools, 

Reference has already been made to the slight decrease m 
the quantity of milk consumed under the above Scheme; in 
this connection attention may be drawn to the report, issued by 
the Hannah Dairy Research Institute, Scotland, on an Inquiry 
into the Drinking Habits of Children of School Age, with Special 
Reference to Milk Drinking ” (Ref. 12). The report points out 
that no attempt was made to ascertain the mflk-drinking habits 
of children prior to the introduction of the Milk-in-Schools 
Scheme, so &at no basis is available by which the ultimate 
success or failure of the Scheme could be judged. The inquiry 
covered fully 13,000 school children (two-thirds in Glasgow 
and one-thkd in districts in Ayrshire) and its main object was 
to study the milk-dnnking habit, and not to determine the total' 
consum;|ption .of milk. The outstandi^ fact revealed by the 
inquiry is.the small extent to which milV is normally drunk by 
<Mdren of school age. Just over one half of the 13,000 children 
did not drink milk at all, and another 4,000 took it only once 
daily, excluding whatever might be taken at school under the 
Scheme. Among the poorer children some 60-^0 per cent, in the 
different centres did not drmk milk. On the other hand, only 
5 per cent, of the children did not take tea at least once daily, 
while 60 per cent, took it three or more times daily; To obtain 
some measure of the children’s preferences a list of five commote 
beverages—milk, tea, coffee, cocoa and water—taken at meals 
was submitted and nearly 40 per cent, showed a preference for 
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milk. (A preliminary survey in Ayrshire had shown that mineral 
waters should be excluded from any such list). A large pro¬ 
portion of those who chose milk did not receive it at home. Over 
a period of eighteen months there was a definite decline in the 
number of children taking milk at school, and an attempt was 
made to counteract this tendency by providing flavoured milks in 
three schools. There was an immediate increase of 44 per cent., 
but after the first week the novelty apparently wore off, and the 
demand fell rapidly until, after five weeks, the demand was 
only 10 per cent, above the initial demand for plain milk. It 
is also noted that the decrease in demand for milk under the 
Scheme has taken place amongst those children who pay for 
their milk, the number receiving milk free showing a progressive 
increase. The results obtained in this inquiry show that the 
Scheme has practically doubled the frequency of milk drinking, 
apparently without reducing the consumption of milk in the 
home. This is a very satisfactory result, but the view is expressed 
that, if the Scheme is ultimately to achieve the degree of success 
originally hoped for, it will be necessary to provide free milk for 
all school children, 

Tvberculin Tested Herds. 

The increase in the number of herds licensed to produce 
“ Tuberculin Tested ” milk under the Milk (Special Designations) 
Order has already been mentioned. This increase shows a 
growing interest on the part of dairy farmers in the eradication 
of tuberculosis, and there is no doubt that this interest has been 
stimulated by the financial advantages which accrue from the 
exemption of this milk from the Milk Marketing Scheme. One 
of the problems of the immediate future is whether the inclusion 
of this grade of milk—^the highest grade recognized in this 
country—in the milk Scheme can be accomplished under condi¬ 
tions which will continue to provide sufficient inducement to 
farmers to comply with the conditions under which Ucences are 
granted. Reliable information on the extra costs involved in the 
regular day-to-day compliance with these conditions has not 
been published recently, but Dixey, of the Agricultural Economics. 
Reseaxch Institute, has collected valuable information, on the 
extra capital costs of cleaning up herds, buildings and 
equipment to attain the required standard (Ref. 13). The extra 
capital costs have been obtained from a survey of 180 farms 
whose occupiers held licences under the Iffilk (Special Designa¬ 
tions) Order, 1923 ; of these, 89 were for the ^le of Certified 
Milk, 60 for the sale of Grade A (T.T.) nulk bottled bn the farm, 
arid 61 for sale by wholesale in bulk. The farms were distributed 
over 26 counties, inainly in.the south and west of England, and 
each farmer supplied reborde ^ iiie ,cai>ital expenses which he 
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had incTirred when first obtaining his licence. These costs were 
grouped under four main headings as follows :— 

(1) Building or adapting cowsheds, (2) building or adapting 
dailies, milk rooms, etc., (3) extra equipment, and (4) loss on 
cows which reacted to the tuberculin test and the cost of replacing 
these with healthy stock. Much interesting information is given 
on the cost of the individual items in the improvement of cow¬ 
sheds, equipment of dairies, etc., and there is an excellent 
discussion on the difficulties which confront the farmer who 
wishes to build up a tubercle-free herd. 

There are obvious difficulties in calculating an average .cost 
from the data collected because the amount of work to be done 
and the initial conditions with regard to the health of the herds 
showed marked variations; but in order to provide a basis for 
calculating the cost of “ cleaning up buildings and herds on a 
large scale, averages under the different headings have been 
determined and these are set out below for a farm where the 
milk is disposed of in bulk. 

Avesaoe Extua Costs peb Cow. 

£ 8 * d. 

For Cowshed . . . 6 19 0 

„ Daily . . , .15 8 

„ Equipment . . .226 

„ the Herd . . .330 

£13 10 2 

Where the farm was equipped for the sale of milk in bottles, 
the average cost of equipment was approximately £4 19a. per cow. 

The author points out that some of the work was carried out 
in years when building costs were higher than in 1936, and that 
probably the figures for buildings and equipment tend to be 
too high. On the other hand, he is of the opinion that the 
costs incurred in respect of the herd may well be below the 
actual average, because in all cases the farmers were able to 
take the necessary steps to get a herd which complied with 
the conditions. With these qualifications in mind, Dixey con¬ 
siders that £13 per cow is a fair average cost of “ cleaning up 
a typical farm. 

Dixey also discusses the problem of a safe millr supply and 
points out that as some 36 per (^nt. of the cow population would 
react to the tuberculin test, and as approximately 36 per cent, 
of the total output of milk is used for maniifacture, the millr 
from these cows might be directed to this end, leaving the mi ^k 
from the 65 per cent, non-reactors to supply the liquid milk 
market. Unfortunately the fact that the reacting and non¬ 
reacting cows are found in the same herds makes this accidental 
sixmlanty in percentages of no practical value. 
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Attested Herds. 

The Attested Herds Scheme was introduced by the Ministry 
of Agriculture in February, 1935, to provide official recognition 
for herds which were found to be entirely free from tuberculosis. 
Herds which complied with the conditions of the Scheme were 
entered on the Roll of Attested Herds and owners of such herds 
in England and Wales became entitled to a bonus of Id. per 
gallon for all milk sold through the Milk Marketing Scheme. 

The name “Attested ” must not be confused with the 
designation “ Tuberculin Tested ” as defined by the Milk (Special 
Designations) Order. The conditions set out in the Attested 
Herds Scheme take account of the freedom of the whole herd 
from tuberculosis, the methods of mamtenance employed and the 
nature of the premises (including fields) occupied by the herd; 
but they disregard the cleanliness of the milk. The conditions 
governing the use of the designation “ Tuberculin Tested take 
account of the freedom of the ‘cows from tuberculosis and other 
diseases likely to afiect the milk, and require that the milk shall 
attain a specified bacteriological standard of cleanliness. 

Owners of “ Tuberculin Tested ” herds have been exempt 
from the Milk Marketing Board levies (approximately Sd. per 
gallon) on all milk sold under the designation since the inaugura¬ 
tion of the Milk Marketing Scheme in October, 1933^, and this 
fact has, no doubt, lessened their interest in the Attested Herds 
Scheme, 

The 1935 Scheme made slow progress, particularly in England, 
and a concise statement showing the rate of progress and the 
numbers and distribution of the herds which had become 
Attested up to January 31st, 1937, is given below. The details 
are taken from the four registers issued on the dates given 
(Ref. 14). 

Number of ATTEsrEU Herds m 1935 and 1936. 


Date of Issue 
of Eegister. 

1 Bnoiaitd. I 

Wales. i 

1 SOOILAND. 


No. Of 
Auimals. 

Aver¬ 

age 

No. Of 
Herds. 

No. Of 
Animals. 


■ 

No. of 
Animals. 

Aver¬ 

age 

per 

Herd. 

31 Aug., 1935 . 

24 

1,092 

46 

7 

176 

25 

27 

2,26? 

84 ^ 

31 Mar., 1936 . 

49 

2,243 

46 

32 

1,041 

33 

88 

6,922 

79 

31 July, 1936 . 

6S 

3,245 

48 

49 

1,585 

32 

144 

11,826 

82 

31 Jan., 1937 . 

68 

4,232 

48 

120 

3,712 

31 

256 

21,025 

82 


The average number of animals per herd, shows that in 
England, and particularly in Wales, the conditions of the Scheme 
have been found more easily attainable in the smaller herds ;than 
in the larger ones. In Scotland, on the other, hand, the average 
attested herd is twice as l^e as in England and Wales. When 
considering the average size of herds it is essential to remember 

1 This exemption ^ cn S^texohar 1937* 
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that the numbers include stock of all ages, and as the number of 
young stock is approximately 50 per cent, of the total, the 
numbers of cows and heifers, iu milk and dry, may be taken as 
half the above-mentioned numbers. 

The Scheme was revised this year (Bef. 15) and amendments 
were introduced to take effect from June 1st, 1937 ; the object of 
these is to give some assistance to herd owners who wish to 
have their herds attested. Where the application of the tuberculin 
test, at the owner’s expense, has shown that there are no more 
than 10 per cent, of reactors, and where the owner agrees to 
dispose of these immediately, to disinfect the premises and to 
comply with certain other conations, the Ministry offers financial 
assistance for up to four subsequent tests, at the rate of 2s. 6d. 
per animal test^ plus a flat rate of £1 Is. per herd. Herds 
accepted for further tests on this basis will be known as Super¬ 
vised Herds. iTihe payment of a bonus of Id. per gallon for milk 
sold through the Milk Marketing. Scheme is continued. The 
regulations regarding conditions of herd management, disinfec¬ 
tion, and permits for additions to the herd, have not been 
modified; indeed it is difficult to see where these could have 
been relaxed without jeopardizing the success of the Scheme. 

The Ministry of Agriculture has also announced recently 
that a campaign against tuberculosis and other diseases will 
shortly be launched (Ref. 16). Special efforts will be made to 
further the Attested Herds Scheme, with a view to the formation 
of attested areas. To assist in the development of the campaign 
on uniform lines it is intended to centralize the public (county) 
veterin^ services. This proposal is of a far-reaching and almost 
revolutionary character, and details as to how the existing county 
veterinary services are to be dealt with are anxiously awaited. 

The development from attested herds to attested areas (in 
which all herds will be free from tuberculosis) has been a natural 
and not difficult process in the United States, where the pro¬ 
portion of reactors is only some 10 per cent, or less. In this 
coxmtry, with its higher inoidenoe of the disease (some 30 to 40 
per cent.), and with the ^eater amount of movement of cattle 
from disfrict to district and from herd to herd, the possibility of 
forming areas free from tuberculosis has, to the practical farmer 
at least, seemed remote. In districts with a dense cow population 
and few self-supporting herds, this may well be so ; hut there is 
evidence that, in rearing districts, the attested area is an ideal 
attainable in the near future. 

In North Wales, Montgomerie and Rowlands report (Ref. 17) 
the results of applying the tuberculin test to almost aU cattle 
over two months of age in four rearing districts. In all 2,270 
cattle on 101 farms were tested and only 113, or 6 per cent., 
were found to be reactors. Analyzed in age groups the results 
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were:—over three years—647 cattle with 10*2 per cent, reactors; 
2 to 3 years—^253 cattle with 4*7 per cent.; 1 to 2 years—594 
cattle with 1*8 per cent; 6 to 12 months—422 cattle with 3*5 
per cent, and 2 to 6 months—354 cattle with 2*5 per cent. On 
67 farms, i.c., well over half the total, no reactors were detected, 
and on an additional 15 farms there were no reactors amongst 
the home-bred stock. 

In an isolated valley in north-west Yorkshire, Rabagliati 
(Ref. 18) reports that on seven farms he tested 171 cattle and 
found ordy 13 reactors (7*6 per cent.) distributed as follows ; 
out of 62 cows, 10 reacted (16*1 per cent.); out of 30 heifers, 
two reacted (6*6 per cent.); out of 74 calves, one reacted (1*3 
per cent.) and five bulls aU passed. Thomas reports (Ref. 19) 
that in 22 self-contained herds scattered over the county of 
Carmarthen, containing 662 cows, heifers and bulls, he found 
only 18 reactors (2’7 per cent.). 

These results show that there are districts where the incidence 
of tuberculosis is eo low that it should not be difficult to con¬ 
stitute attested areas. Progress in the formation and recognition 
of such areas should now be possible under those sections of the 
Agricultural Act, 1937 (Ref. 16) designed to promote the 
eradication of animal diseases, and particularly section 22, 
which gives the Minister of Agriculture power to make orders : 

(a) Declaring any area as respects which he is satisfied that 
a substantial majority of the cattle therein are free from any 
particular disease to be an eradication area for the purposes 
connected with the control of that disease ; 

(5) declaring that any area as respects which he is satisfied 
that any particular disease of cattle is for practical purposes 
non-existent therein to be an attested area for purposes con* 
neoted with the control of that disease; and 

(c) prohibiting or regulating the movement of cattle into, out 
of or within any area which is for the time being an eradication 
area or an attested area. 

II. —^Daiey Cattle—Bbebdutg, Tyeb akd Management. 
Breeding and Progeny Testing, 

During the last year there has been a reduction in the flood 
of publications dealing with progeny testing and the ** proved 
sire.” This must not be taken to mean that progeny testing was 
a ** stunt ” subject, in which interest was ariafioially sthmjsi'ted 
for a short period and which is to be allowed to fade into oblivion^ 
The truer explanation is that the esstotUd; value of progeny 
testing has now been more fully realized, and it has become 
necessary to think out with care the methods which should be 
adopted to obtain reliable progeny records and to consider how 
th^e records shall be interpret^ and , 
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An example of systematic work on breeding is found in the 
Yearbook of Agriculture^ 1936, issued by the United States 
Department of Agriculture. This volume of over a thousand pages 
contains many articles dealing with recent developments in plant 
and animal breeding. To the dairy farmer three articles, dealing 
with different aspects of the breeding of cattle, contain much 
interesting material. 

The first of these (Ref. 20) deals generally with the present 
position in live-stock breeding, and the view is expressed that 
“ while the methods and practices of the past have accomplished 
a great deal, giving us the fine breeds of live stock we have to-day, 
yet these methods and practices have taken us about as far as they 
can. The most we can expect to do, if we continue to follow them, 
is to hold the gains that have been made.’* The circumstances 
which retard progress are discussed and grouped as follows :— 

(1) Confusion caused by questionable standards of excellence — 
e.gp., the devotion of too much attention to mere show points, and 
the fictitious value placed upon a pedigree which is merely a 
list of the herd-book names and numbers of ancestors, and which 
gives no information on the merits of the individuals. (2) The 
lack of real ** yard sticks ” to measure excellence. —^With dairy stock 
the weighing scale and the fat test have sufficed to measure 
production, but in judging health, or efficiency in the utilization 
of food, we make no more than a rough guess based on confor¬ 
mation. (3) Qojps in our knowl&dge of animal genetics. —^We have 
some dej^te knowledge about the inheritance of certain 
characters of minor practical value, such as colour of coat, but 
we know little about the mode of inheritance of fertility, pro¬ 
ductiveness or vigour. “ The lack of genetic knowledge puts the 
scientist in much the same position as an aviator in a fog who 
knows exactly where he wants to go but has no adequate 
instruments to guide him.’" (4) Difficulties in carrying out 
experiments. —^These arise from the division of the sexes, the 
slow rate of reproduction in cattle, the initial cost of the stock 
and the cost of maintenance over a sufficient period of years. 
These difficulties must be gradually overcome, and future progress 
in live-stock breeding demands the co-operation of the scientific 
student of breeding and the stockbreeder himself with the 
purchaser of live-stock products, who can report on the suitability 
of these to meet the requirements of the consuming public. 

Another article deals with the breeding of beef and dual- 
purpose cattle (Ref. 21). The difficulties confronting the breeder 
of cattle of dual-purpose type are discussed, and it is pointed out 
that these centre round the definition of the ideal at which the 
breeder aims. “ The dairy part of the ideal is usually detoed as 
the production of cows that will give 8,000 to 10,000 lb. of tnillr 
a year, when milked twice a day and given good farm care and 
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feeding. The beef part of the ideal is not at all well defined, 
though it is usually spoken of as the ability to produce a beef 
carcase that will grade * medium ’ to ‘ good.’ It is not intended 
that the two objectives should be realized simultaneously, that 
is, the cow that is giving large quantities of milk is not expected 
to be good material for the butcher at the same time, but it is 
intended that she shall possess the muscular basis and the 
physiological aptitude for converting her feed into beef when the 
stimulus for turning it into milk has ceased and that her sons 
shall be able to make reasonably good beef economically. . , . 

The cow that makes first-class cow beef in her old age, or produces 
steers that make good beef animals, must all her fife carry more 
muscular tissue than is necessary to make her an efSicient high* 
producing milk cow. The extent to which this extra load of 
muscular tissue may be incompatible with the production of 
large quantities of milk is a question that needs more careful 
investigation than it has yet received.” 

The definition given above and the problem stated in the 
concluding sentence apply in England as aptly as in the United 
States, and it is interesting to note that a survey of dual-purpose 
stock in the latter country, designed to discover animals carrying 
factors for both characteristics, could not be brought to a 
satisfactory conclusion because the only data obtainable consisted 
of milk records. To discover stock which possess by inheritance 
the essential dual-purpose qualities, it would be necessary for the 
milk records to be accompanied by measurements, in some form, 
of the fleshing qualities of the animals. Research on this matter 
has been initiate, but definte results have not yet been obtained. 
In England, dual-purpose cattle are more popular and more 
numerous than in the United States, and are also more important 
as sources of 3oailk and meat, yet practically no attempt has 
been made to carry out any experiments to provide data for a 
breeding policy. 

The third article describes the methods employed in a nation¬ 
wide survey to discover dairy herds with superior “ germ plasm,” 
i,e,, herds with high inherited and transmissable powers of milk 
and fat production (Ref. 22). (“Germ plasm ” is defined as ‘^the 
material basis of heredity, taken collectively,” and an animal (or 
plant) with superior germ plasm may b© detoed as one that hi^ 
hereditary factors for characteristics of genuine value and is 
therefore useful for breeding improved stock. A hereditary 
factor is sometimes called a ” gene ” and is the unit of inheritanoe 
transmitted in germ cells from parents to offspring.)^ _ 

* It is necessary from time to time to use new words to explain and 
convey new knowledge of breeding, but this should be no real difficulty 
to the many new farmers, who, in recent years, have lei^od the meaning 
of 3nany new and essential words to describe parts of their cars or 
tractors.. 
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The method of the survey was to distribute carefully prepared 
forms to a large number of herds where milk and fat records had 
been kept over a period sufiSiciently long to have proved at least 
two of the bulls used. Bulls were regarded as proved if they had 
five or more tested daughters without too much selection. The 
value of a bull was judged by the information on three points 
taken together, viz. : (1) the improvement in production of his 
daughters over their dams ; (2) the proportion of daughters equal 
to or better than their dams; and (3) the relation of the production 
of the dams to the herd average. Numerical values were given 
to the results obtained in order to provide a basis for a broad 
classification of the bulls in one or other of five classes—excellent, 
good, fair, undeterminable and poor. Attempts to assign definite 
mathematical values to the transmitting ability of dairy bulls 
are, in the opinion of the authors, undesirable. Such efforts 
“ are apt to bog down in a morass of records made soggy by 
corrections for this, that and the other.^’ 

Returns were ultimately received from 708 herds, spread over 
40 different States, representing seven different breeds and 
including 42,799 cows and 4,309 sires. Of this total of bulls, 
only 2,242, or 52 per cent., were proved by having five or more 
tested daughters from tested dams; the number of dam- 
daughter pairs was 29,598 and the average yield of butter fat 
per lactation for the dams was 452 lb. (equal to 11,300 lb. TnilTr 
with 4 per cent, fat) and for the daughters 451 lb.—^a decrease of 
1 lb. of fat. In 157 herds, however, there was evidence of 
increased production and in these the 8,728 daughters showed 
an increase of 26 lb. of fat (equal to 650 lb. milk with 4 per cent, 
fat) over their dams. These results may be disappointing, but 
it should be remembered that the survey was not direoted to 
discover herds wh^ proved sires alone had been used, but rather 
to assess the merits of all herds for which sufficient information 
could be obtained; moreover the herds surveyed were distinctly 
above the production level of the average for the United States, 
which m estimated to be only 168 lb. of fat (equal to 3,950 lb. 
milk with 4 per cent, fat) per cow. 

In breeding dairy stock it is stated that the ideal is a continued 
sequence of good bulls to breed towards concentration of germ 
plasm for high production. It is recognized that it would be 
rather futile to advise the use of none but proved good bulls, 
because there are so few such bulls available. Evidence that the 
sons of proved good bulls have a better-than-average chance of 
possessing superior germ plasm, and thereby improving the herds 
in which they are used, has been obtained by placing young bulls 
in farmers* herds and noting the results. At Huntley, Montana, 
49 such bulls (Holstein Eriesians) had 679 daughters that gave 
1,462 lb. of milk and 57 lb. butter fat more than their damB,^and 
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only three of the 49 failed to increase the average yield of fat. 
Twenty-nine Holstein Friesian sires from another herd (belonging 
to the United States Government) had 370 daughters which gave 
1,201 lb. more milk than their dams, and 27 Jersey sires from the 
same source had 224 daughters which gave an average increase 
of 46 lb. of butter fat over their dams. 

A study of this American work, whose aim is to place the 
breeding of improved dairy stock on a better basis, naturally 
raises the question as to what is being done in this country. 

In Scotland, McCandlish and Struthers have studied the 
milk records published by the Scottish Milk Records Association 
with the object of discovering proved sires, and have published 
lists of bulls (Ref. 23) each of which has had 10 or more daughters 
reaching a certain level of production. The standards used were 
280 lb. butter fat for a cow or 224 lb. for a heifer in a lactation 
period not exceeding 62 weeks and where the animal in quei^tion 
calved again within 16 months. (These quantities of fat represent 
7,000 lb. and 6,600 lb. milk (containing 4 per cent, of fat) re¬ 
spectively.) No information is given as to the proportion of the 
total number of daughters which have the above yields. In all 
some 880 bulls have been listed as “ proven sires.’* 

In England, the Shorthorn Society publishes annually a 
Register of Merit of Bulls (Ref, 24) each of which has had 10 or 
more daughters which have given, in lactation periods not 
exceeding 316 days, (a) 6,600 lb. milk if calving under 3 years 
3 months ; (6) 6,600 lb. milk if calving under 4 years 3 months ; 
and (c) 8,000 lb. milk it calving at over 4 years, 3 months. No 
butter-fat qualification is required, and again no information is 
supplied as to the proportion of the total number of daughters 
which have given the specified 3 rields. 

The British Friesian Cattle Society also enter a bull in the 
Society’s Register of Merit (Ref. 26) when not less than 10 of 
his daughters have given, in a lactation period not exceeding 
366 days, milk yields up to or over specific minimum amounts 
varying with the age at calving. An average of not less than 3*6 
per cent, of fat throughout the lactation is required* No infor¬ 
mation is given as to the proportion of the total number of 
daughters which have given the specified yields. 

The Ministry of Agriculture, some years ago, prepared a 
scheme for the collection of progeny records of bulls, but for 
various reasons it has made very little progress. This scheme 
is now under review and it is hoped that, when the revised form 
is issued, every effort will be made by the SCnistry, acting in 
conjunction with Breed &)oieties and Milk Recording Societies, 
to have progeny recording taken up throughout fche country. 
Much information oh the breeding value of bu^ has been pollect^ 
in the course of the offibial i^^ recording of many herds, and 
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if the necessary stimulus to the study of such records were 
forthcoming, a definite advance could be made in the use of 
progeny records in the breeding of dairy stock, 

III.— ^The Coimposition op Milk. 

Fat Percentage. 

An interesting and extensive survey of the circumstanced 
affecting the fat content of milk has been published by McCandlish 
(Ref. 26). The circumstances are classified according to breed, 
individuality, age, stage of lactation, etc., and the information 
collected by various authorities on the effect of each of these is 
summarized in a concise manner. Results are quoted from 
Eckles to show the effect of the condition of the cow at calving 
on the percentage of fat in the milk jdelded during the subsequent 
lactation. The influence of condition at time of calving is greatest 
in the few months immediately after calving, but it has some 
effect throughout the lactation. McCandlish emphasizes that the 
easiest and most effective way of improving the fat percentage 
in the milk of individual cows is to get the cows into good 
condition before they calve. Many farmers have realized that 
cows in good condition at calving will give better yields than if 
they have calved in poor condition, but it has not been suflBiciently 
realized that the fat-content of the milk is also improved. Where 
it is known that a cow tends to produce milk of low fat-content 
there is the greater need that she should have a reserve of fat 
in the body at calving time. 

Vitamin Oontentn 

The vitamin content of milk continues to be the subject of 
much research work, and a comprehensive summary on this 
subject h^ been published by Kon (Ref. 27). The dairy farmer 
in this country has, indeed, as yet only an academic interest in 
the subject because neither the demand for, nor the price of, milk 
is influenced by its vitamin content. 

With regard to vitamin A, which is essential for growth, 
health and reproduction, it would appear from a number of 
experiments that those milks which are richest in fat are the 
most potent sources. Work by Gillam and others (Ref. 28) 
on the carotene (the parent substance of vitamin A) and vitamin- 
A content of the milk of four English dairy breeds indicates that, 
under similar conditions of feeding and housing, there are 
marked individual variations as between cows of the same breed. 
An examination of the butters of the four breeds studied showed 
the order of vitamin-A activity to be Guernsey, Friesian, Ayrshire 
and Shorthorn. This conclusion is qualified by the remark that 
the differences between the butters of the last three breeds were 
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found to be scarcely significant; further, only two cows of each 
breed were studied. The results also showed that the carotene 
and vitamin-A values are much more dependent on diet than on 
the stage of lactation. 

A report from the Texas Agricultural Experiment Station 
(Ref. 29) states that Jersey cows on grass pasture secreted rich 
yellow butter fat, high in carotene content and vitamin-A 
potency, and that both these qualities dimioished in proportion 
to the time that had elapsed after grass feeding ceased; there was 
a marked decrease in both qualities in six weeks’ time. The 
addition of yellow maize meal to the ration had no appreciable 
effect on the carotene or vitamin-A content, but the addition of 
3 to 6 lb. of alfalfa leaf meal was helpful in retarding the rate 
of decrease after grass feeding was stopped. The natural colour 
of butter fat from cows is directly proportional to the carotene 
content, yet the degree of colour is not an accurate measure of 
the vitamin-A content. It was also found that goats on green 
grass pasture produced nearly white butter fats of low carotene 
content but of high vitamin potency. The goat evidently differs 
materially from the cow in ability to convert the carotene of its 
foods into vitamin A, so that the colour of goat butter fat is of 
no value as an indication of its vitamin-A content. 

Vitamin C, the absence of which causes the disease known 
as scurvy, is present in milk in the form of ascorbic acid and can 
be estimated by chemical methods. Kon and Watson (Ref. 30) 
found that, under south of England conditions, the season of 
the year and the nutrition of the cows had no effect on the 
vitamin-C content of the mixed milk of a herd, and that th^e was 
no definite difference between Shorthorn and Guernsey milk. 
The vitamin-C content of colostrum was only slightly greater 
than that of ordinary milk. Various workers in the United States 
found (Ref. 31) that cows of the same breed, and receiving 
similar diets, might produce milks showing wide variations in 
their vitamin-0 (or ascorbic acid) contents ; the stage of lactation 
appeared to have a more definite effect than any infiuences due 
to breed; the ascorbic acid content of milk was found to be 
relatively high during the early stages of lactation, but ^creased 
to a minimum in about two months and increased to a maximum 
in the later stages of lactation. Other investigators (Ref. 32) 
report that the milks from cows on pasture, and from cows on 
indoor feeding with and without silage, showed no significant 
iofluenoe of the rations on the vitaxnin-G content. ^ 

The source of vitamin D in milk produced during the summer, 
and the comparative vitamin-I) contents of Guernsey and 
Shorthorn mifcs, have been , investigated by Eon and others. 
This vitamin is particularly associated with the a>bsoiption of 
the minerj^ mtt^ required ior,b^ and its absence 
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causes rickets in human beings and animals. The "rttan^-D 
content of is knoTOi to be higher in summer than in "winter, 
but opinions have differed as to whether the summer increase 
is due to pasture, to the direct action of the sun, or to a com¬ 
bination of these two factors. By housing and feeding pairs of 
Shorthorn cows under controlled conditions it has now been 
shown definitely (Ref. 33) that the direct exposure of the cow 
to sun and sky-shine contributes all, and the pasture nothing 
towards the summer rise in the vitamin-D potency of milk. In 
another experiment (Ref. 34) the vitamin-D content of Shorthorn 
Guernsey Tnilk (both produced on pasture with s milar 
supplementary feed) showed some advantage in favour of the 
Quemsey snilk, and it is suggested that the relative values of 
the two Tnilka in this respect can be simply expressed by the 
ratio of their fat percentages. 

There is general recognition that milk produced in winter 
will be improved as a food for infants and children if the vitamin-D 
content is increased, but the adoption of measures to bring about 
this improvement on a commercial scale has so far been limited 
almost entirely to North America. It is interesting to note 
(Ref. 36) that the Council of Foods of the American Medical 
Association approves of the fortification of milk -with vitamin D 
and that, for the present, milk is the only common food in which 
such fortification will be recognized. If a demand for such milk 
should arise in this country there is a wealth of publications 
from which the necessary advice for its production can be 
obtained. 

Although there is no demand in this country for milk rich 
in vitamins, it is well known that milk with a good cream line, 
and cream of a definitely creamy’^ colour, are much more 
saleable than similar products lacing this colouration. This 
popular fancy has no definite coxmection with the fact that the 
creamy colour is due to carotene, but it has undoubtedly con¬ 
tributed to the spread of Guernsey and Jersey cows throughout 
England. This factor has also operated in the United States, 
and recently more attention has been given to the variation in 
the colour of milk from cows of the same breed and to the foods 
which will help to maintain a good colour during the late winter 
period (Ref. 36). I>effcermmatioiis of ihe intensity of colour in the 
milk of individual cows showed considerable variation, and no 
definite relationship to the percentage of fat in the r»ilTr A low 
fat content is usually associated with low colour, but a high 
fat test does not always mean a high degree of colour. No new 
results of the effects of foods on colour have as yet been reported, 
but it is interesting to learn that a carotene concentrate fe^ at 

rate of five ounces per cow per day had no significant efect 
in increasing the yellow colour. A number of owners of Gueomsey 
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herds are co-operating with the New Jersey Agricultural Experi¬ 
ment Station in the systematic study of the colour of milk from 
different cows, with a view to the selection of strains which will 
normally produce a milk of high colour, and to the discovery of 
bulls whose daughters possess this quality to a greater extent 
than their dams. 

rV.—^T he Mais-agembet oe Milk and Milk Utensils. 
Milk for Pasteurization. 

During recent years definite and often successful efforts have 
been directed towards the production of cleaner milk on farms, 
while at the same time there has been a marked increase in the 
proportion of milk which is pasteurized before delivery to the 
consumer. It is not necessary here to enter into a discussion of 
the advantages and disadvantages of the pasteurization of milk, 
apart from mentioning that the use of this process is essential if 
the consuming public in our large cities is to obtain sweet milk. 
In such discussions, however, critics of pasteurization have 
frequently advanced the point of view that an extension of this 
process will render the adoption of cleanly methods on the farm 
unnecessary, and that the attempts to raise the standards of 
production on farms will thus be stultified. 

In this connection it is important to find that experienced 
dairy bacteriologists do not consider that pasteurization renders 
unnecessary the adoption of cleanly methods on the farm. 
Mattick (Ref. 37) quotes results which show that the bacterial 
plate count of samples of milk after pasteurization is definitely 
increased if the milk, previous to pasteurization, has been handled 
in unsterilized utensUs and apparatus—^milk pails, coolers, milking 
machines, etc. He points out that the addition of 1 per cent, of 
sterile milk to the culture medium used in plate counts has 
enabled results to be obtained which indicate more accurately the 
hygienic condition of the milk. The new medium (including the 
1 per cent, of sterile milk) did not significantly increase the plate 
count of good raw milk, but with pasteurized milk the increases 
in the numbers of bacteria growing on the plates were often very 
large indeed. This result, arising from improved bacteriologies 
methods, indicates that good milk is as necessary for pasteuriza* 
tion as for distribution In the raw state. Mattick adds that 
‘*the oft-repeated argument that pasteurization, if it became 
obligatory, would depress the standard of milk productioh oan» 
therefore, no longer be sustained.” 

In a report of an investigation carried out by a large wholesale 
and retail mHOk company, Heanwell (Bef. 38) stresses the same 
conclusion. After empha^r^ the importwoe of the adequate 
cleansing and steam sterilization of utensils and apparatus 
so as to reduce if* of organisms with 
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marked powers of resistance to heat, he adds ‘‘ the provision 
of a sound pasteurized milk supply of low bacterial content 
depends primarily on the cleanly condition of the raw milk 
delivered to the dairyman.” 

The practice which should be followed in the washing of nallk 
utensils on the farm has been described in detail in numerous 
publications, one of which, issued by the Ministry of Apiculture 
as a bulletin and entitled ‘‘ Modern Milk Production,” is readily 
obtainable (Ref. 39). The practice in other countries is very 
similar, though sometimes the words and phrases used are 
different. Instructions to farmers issued by Michigan County 
Health Department (Ref. 40) contain some remarks which appear 
worthy of quotation—* Galvanized or granite-ware utensils are 
not suitable for milk purposes; a heavily tinned surface is 
best.” “ Krst rinse in clean cold water—a warm or hot water 
rinse will ‘ set' the milk solids, thus forming * milk stone.’ ” 
** Washing should be done in water as warm as the hand can 
stand. Add a good washing powder. Soap or soap powder 
should not be used because it is rinsed off with difficulty and 
works very slowly on milk solids. Use a brush with fibre bristles 
and scrub thoroughly. A dish-cloth is very objectionable as it 
tends to smear and slide over the surface inst^d of scrubbing 
off the milk fats and solids.” ** Next rinse the utensils in warm 
or hot water to remove washing solution. The utensils are now 
physically clean and ready to he sterilized.” “ Proper care of 
the utensils after sterilization requires that they be stored on a 
sanitary metal rack inside a protected milk room. The sun is 
not a dependable sterilizing agent, for it cannot penetrate the 
inside of a can inverted on a paling fence ; it shines only part of 
the time and any benefit is more than overcome by the exposure 
to dust, flies, birds and the weather.” 

The extent to which the temperature of milk is affected by 
the method of milking, and the relation of the temperature of the 
milk to the rapidity of straining, have been studi^ by Dahlberg 
and Durham (Ref. 41). The average temperature of hand-drawn 
milk was foxmd to be 94*5*’P., when that of the cowshed was 
50*’F.; when the shade temperature rose to 80®P., that of the 
mflk was 97*5®F, (Normal temperature of cow, 101°-102®P.). 
Even with cows yielding only five pounds at a milking the 
temperature of the milk was over 90®P. Two milking machines 
gave different results; the milk drawn by one machine was only 
some 4® to 5® below that obtained by hand-milking, whereas the 
other gave milk which was 7® to 13® below the temperature 
of the hand-drawn milk. This result was due to the drawing of 

directly into the milk tube. The rapidity of straining is 
ipfiuenced by the temperature of the milk, there being a marked 
dimmutiQn in the rate as the temperature falls. It is suggested 
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that variations in the temperature of the milk often account 
for the marked variations in the capacity of strainers using 
cotton discs or heavy straining cloths, and for the irregularities 
in the capacity of the same type of strainer on the same farm 
at different seasons of the year. 

The Methylene-Blue Reduction Test, 

An explanatory account was given in the last issue of this 
Review of the reasons which had led to the replacement of the 
plate-count test by the methylene-blue reduction test for the 
grading of milk under the Milk (Special Designations) Order, 
1936, The latter test, though accepted by the Ministry of 
Health, has not earned the commendations of all dairy bacteri¬ 
ologists. Malcolm and Leitch of the West of Scotland Agricultural 
CoUege (Ref. 42) report on the examination of some 10,000 
samples of milk of farm and factory origin, made with the object 
of finding what degree of correlation might exist between the 
reductase test and the plate count. The results obtained cannot 
be regarded as favourable to the reductase test. In particular, 
it is stated that a considerable proportion of samples containing 
over 600,000 bacteria per millilitre may pass the accepted 
reductase test standards, especially during the winter ; further, 
milk from cows suffering from mastitis is said to reduce the 
methylene blue very slowly ; such milk, therefore, may receive 
a satisfactory report, though it is undesirable for human con¬ 
sumption and for the manufacture of cheese. 

On the other hand, Nichols, also working in a Scottish 
laboratory on this test in relation to mastitis-infected milk, 
reports (Ref, 43) that so far as sample of mixed milk are con¬ 
cerned, if these samples contain milk ifrom cows infected with 
streptococcal mastitis, the methylene-blue reduction test will 
not be diminished in value for routine grading. 

On the more general question as to the suitability of this 
test for the purposes of the Milk (Special Designations) Order, 
Nichols and Edwards (Ref, 44) after careful comparisons of 
samples examined by the plate count and by the methylene-blue 
reduction test, come to the conclusion (1) that the results obtained 
by the latter show reasonable agreement with those obtained by 
the plate count, (2) that the reductase test shows as gopd an 
agreement with other measures of cleanliness as does the plate 
count, and (3) that the variability of the reductase test is less 
than that of the plate count. 

Mattiek (Ref. 37) also reports that in a recent large co-opera¬ 
tive experiment, embracing a number of observers throughout 
the country, few samples of milk containing more than 200,000 
Organisms per miflilitre,, as determined by duplicate plate 
counts on milk agar, retain thicir colour for more than the 
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standard time of 4J hours in summer, and that few containing 
less than this number reduce methylene blue in less than 4 J hours. 
He adds that ** since judgment should never be passed upon 
the result of a single examination, it is likely that in the few 
anomalous cases the fre< 3 [uent examination of samples will be an 
insurance against misjudgment.” 

Apparatus and Methods for Fat Tests. 

The desirability of determining the fat percentage in the milk 
of individual cows much oftener than is commonly done has 
frequently been emphasized by the Ministry of Agriculture, by 
breed societies and by prospective buyers of dairy stock bom 
other countries. Milk Recording Societies provide the means 
whereby such samples can be taken, and arrangements have 
been made for the testing of the samples at numerous laboratories 
throughout the country. It is obvious that the results obtained 
in these laboratories should be reliable and uniform, and to 
facilitate the attainment of this end, definite recommendations 
regarding the apparatus to be used and the methods to be 
adopted have been issued by the British Standards Institution 
{Refs. 45, 46). 

In the reports containing these recommendations it is stated 
that the Imperial Agricultural Research Conference of 1927 
adopted a recommen(&.tion from their Committee on Dairying 
to the effect that information should be coUected on existing 
methods and standards with a view to suggesting a practical 
scheme for the standardization of glassware for testing milk and 
milk products throughout the Empire. The initial steps on this 
were undertaken by the Dairy Research Committee of the Empire 
Marketing Board and, in September, 1933, when this Board 
ceased to exist, arrangements were made for the continuation of 
the work on standar^ation of apparatus and methods by the 
British Standards Institution. 

With special reference to the testing of samples of milk for 
fat percentage, it is stressed that the use of standard apparatus 
and methods should enable all laboratories which use them to 
produce results which are comparable and of adequate accuracy 
for commercial needs. Successful results cannot be obtained it 
unreliable apparatus is used, and it is strongly recommended 
that apparatus used in this country for determining the per¬ 
centage of fat by the Gerber method (and particularly butyro* 
meters) should have been approved by the National Physical 
Laboratory as conforming to the adopted specifications. 

V.—Cheese Cheesej^aking. 

Mastitis and Cheese FcuuMs. 

Leitch (Ref, 47) conaments on the fact that many experienced 
cheesemakers have found it increasingly difficult to produce 
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cheese of the best quality and that buyers of cheese find defects 
of more frequent occurrence than formerly ; he also finds increas¬ 
ing evidence that the prevailing cause of these handicaps to the 
home cheese industry is the incidence of udder infections and, 
in particular, of sub-clinical mastitis* 

It is well known that mastitis is common in many herds and 
there is ample evidence that mastitis-infected milk does not 
coagulate normally when rennet is added ; that it gives a weak 
or soft curd and a slow-working cheese, with consequent loss 
of time and a loss of fat in the whey; and further, that such 
milk causes abnormal fermentations in the early stages of the 
ripening of the cheese, so that the texture of the finished cheese 
is too open, and discolouration and “ off-fiavoursalso occur. 
The final result is a cheese of definitely lower quality from the 
graders’ standpoint and therefore of lower market value, 

Davis and Mattick have also discussed this subject (Bef. 48) 
and give a helpful list of references to reports by other workers 
on different aspects of the problem. They point out that, owing 
to the frequency with which mastitis occurs, it would be 
impracticable to exclude from the cheese vat all milk from cows 
suffering from mastitis in the technical sense, but that milk 
which is visibly abnormal should certainly be excluded. They 
advise the regular use of simple tests in the cowshed (such as 
the use of brom-cresol-purple papers or a strip-cup or black 
sieve-cloth) to detect infected milk. All such tests should be 
applied to the milk of each individual cow so that suspicious 
animals may be isolated and milked last, in order to lessen the 
risk of spreading the disease. Great care should also be taken 
to select the mflk of cows with healthy udders for the purpose 
of starter propagation. 

The systematic examination of dairy cows to enable owners 
to obtain an Accredited Milk licence will no doubt assist many 
herds to attain a higher health standard. There are already a 
number of instances where dffioulties in the manufacture of 
cheese have largely disappeared since the detection and removal 
of cows suffering from mastitis became a recognized part of the 
herd management. 

James 

National Iiistitute for Besearoh in Dairymg, 

ShMeld, Nr. Reading. 
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THE FEEDING OF LIVE STOCK. 

I. Gbasslaitd .. 

Grass Drying, Composition of Grasses, Haymaking, 
Ensilage. 

XXa Lttckkne •»••■■*** 

m. Pbotein' .. 

Protein Quality, *‘w4mides,” Protein Requirements. 

IV. Gbotibai, Pood Requirements (Energy Supply) . 

Dairy Cattle, Sheep. 

V. Vitamins. 

Vitamin A, Vitamin D. 

VI. .. 

Ruminants, Pigs, Poultry. 

VII. Fat .. 


Vm. Pig Feeding Experiments. 

Restricted Feeding, Group Size, Wet v. Dry, Indoor v. 
Outdoor, Separated Milk, Wheat, Suckers, Starch 
Equivalents. 

IX. Misoeijqaneous Pboducts. 

Cacao Shell, Heather, 


I.— Grassland Produce. 

Ch^ass Ikying. 

The steady development of interest in the problem of the better 
utilization of grassland that has been evident in these aimual 
reviews since their inception has received a great impetus during 
the past year through the extension of the practice of the artifi¬ 
cial drying of grass, and the official adoption by the Government 
of grassland improvement as a major feature of its policy for 
the rehabilitation of British Agriculture. That this growing 
interest is by no means confined to the British Isles is evident in 
the now voluminous annual output of reports on experiments, 
and was strikingly demonstrated also by the large assemblage 
of experts from all parts of the world at the Fourth International 
Grasdand Congress held in Oxford and Aberystwyth. Grassland 
investigation may now indeed be regarded as a permanently 
established department of agricultural research, equipping itself 
rapidly with journals, textbooks and the other accessories 
essential to organized investigation. 

On the scientific side, investigation bearing upon the improve¬ 
ment of the nutritional output of grassland, which is the ultimate 
goal, now ranges over the whole field of botanical, chemical and 
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management factors that are involved in the final result, but on 
the practical side attention has tended to concentrate upon the 
problem of the conservation of summer herbage for winter use 
by hay-making, ensilage or artificial drying methods. 

Artificial (£ying in particular has caught the interest of the 
farmer, no fewer than 46 driers having been in operation during 
the summer of 1936 as compared with a dozen or less in the 
previous year. Experience thus far, however, has not been 
entirely happy as regards either the production or utilization of 
the dried grass, and has revealed problems still to be solved 
before the drier can establish its claim to a place in the normal 
equipment of even the large farm. 

In this particular place we are not concerned with the 
technical problems of securing increased output, uniform drying 
and reduced working costs, but only with matters affecting the 
practical utilization of the product. Erom this pomt of view the 
case for grass-drying rests upon the nitrogenous character and 
high digestibility of the dry substance of young grassland 
herbage, together with its relative richness in essential minerals 
and in the prectirsor of vitamin A, carotene. This knowledge, 
apart from that relating to carotene, is by no means new, but the 
credit for its rediscovery and adaptation into a new technique 
of grassland utilization belongs to Woodman and his colleagues 
at Cambridge. For a historical review of the Cambridge work, 
the reader may be referred to Woodman’s address to the Grassland 
Congress. 

The basic feature of the Cambridge work was the demonstra¬ 
tion that the dry matter of very young leafy grass contains 
anything from 20 to 30 per cent, of crude protein, and is highly 
digestible, so that prima facie there is reason to expect it to 
possess the nutritive qualities of a protein concentrate such as 
bean meal or perhaps linseed cake. The Cambridge work showed 
further that this high value is largely independent of the botanical 
composition of the herbage, and that, provided the grass is kept 
short, the value is maintained relativdy constant throughout the 
season. 

Subsequent repetition of this work in all parts of the world 
has confirmed this main thesis, although many variations in 
points of detail have been noted. 

As a broad generalization, applicable over a wide range of 
conditions of region, soil and climate, it may how be said that if 
grassland of fair quality be cut over at intervals not exceeding 
about three weeks under average growing conditions (or with 
length of grass not exceeding 4-6 inches) the dty-matto of the 
produce may be expected to contain from 16 per cent, upwards, 
(and often over 20 per cent,) of orade i)r6tein, and to be digestible , 
by ruminants to the extent of fully 76 per cent. 
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As the grass grows, however, the protein content and nutritive 
vahie steadily fall, until by the time it has reached the stage 
at which it would normally be cut for hay the dried product 
obtained from it is, in fact, hay—^good hay certainly, but none 
the less hay and no longer a “ concentrate/* 

Herein lies one of the major difficulties of the farmer who 
wishes to make dried grass as a substitute, part or entire, for 
concentrates. Eegulate the cutting and drying of his ^ass as 
he may, the protein content and nutritive value of his dried 
grass will vary more than that of the concentrates he is wont 
to purchase in the form of cakes and meals. In a season of 
relatively slow growth the bulk of his produce may perhaps fall 
into the “ concentrate *’ class, but in a season of rapid growth 
he will get the whole range from the 20 per cent, protein quality 
down to a 8-10 per cent, quality which he must regard as hay. 
This has already been recognized by the Association of Dried 
Grass Producers in their classification into the following four 
grades :— 


Grade I.—^Dried Grass, 17% protein or more (in dry matter). 
„ II.— „ „ 14-17% protein or more. 

9f 3CII*““ 99 99 12—14% „ „ 

„ IV.—Super Hay. 


Whether a trade in dried grass, if it develops, can be worked 
with reasonable conformity to these standards remains to be 
seen, but it will certainly be more difficult to regulate than the 
trade in ordinary concentrates. 

Up till recently the claims as to the utility of dried grass as 
a substitute for cakes and meals were based mainly upon data 
for chemical composition and digestibility, but the volume of 
experience from its practical use in feeding experiments and on 
the farm is steadily growing. This, in the main and in the case 
of cattle and sheep feeding, seems to be confirming the predic¬ 
tions based upon chemical analysis, provided a satisfactory 
consumption and normal digestion have been secured; but 
exceptions are not lacking in which, for reasons not always 
obvious, the dried grass has failed to function effectively. In 
the case of pigs and poultry there would seem to be narrow 
limits to the amount of dried grass that can be adequately dealt 
with, but in the case of feeding cattle and dairy cows experience 
as yet seems to be rather widely divergent, some feeders claiming 
to have supplied the whole of the “ production ration ** success¬ 
fully in the form of dried grass, whilst others profess disappoint¬ 
ment with the results of only a partial replacement of concentrates 
by dried grass. The point will eventually be decided by careful 
t^ts, but until the results of these are available the feeder who 
wishes to use dried grass can only be advised to introduce it 
gradually into his rations, increasing the amount slowly until 
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there are obvious signs that further additions will be either 
wasteful or possibly detrimental. 

The value of dried grass in relation to other feeding stuffs 
will vary to some extent according to the purpose for which it 
is required. Judged simply in terms of its general nutritive value, 
as expressed mamly in its protein content and starch equivalent, 
it may reasonably claim the full value indicated by its content 
of digestible ingredients, especially as the ‘‘ quality ” of its 
protein (if from spring grass at any rate) is high. If, however, 
special value for its intended purpose attaches to its vitamin 
content (as in poultry rearing) or to its property of colouring 
milk, some addition in respect of this must be made to the 
estimate of basic value. It may well appear worth £1 per ton 
more to the producer-retailer of milk than to the bullock feeder: 

For a general review of the present position of the grass¬ 
drying movement in this country reference should be made to 
the report by E. J. Roberts issu^ by the Agricultural Research 
Council (Ref. 1). The concise review by Earl Waldegrave and 
W. T. Price (Ref. 2) will also be found helpful. 

On the present position of knowledge with regard to the 
practical possibilities of using dried grass as “ production food ” 
for live stock, the conclusions from a review by Watson (** Agri¬ 
cultural Progress,’’ Vol. XIV, 1937, p. 155) may be quoted : “ It 
may be said that artificial drying gives a product equal in feeding 
value to the original crop. Its use in the feeding of stock will 
therefore be decided by the advantages or limitations of the 
original material. We know that it can be fed to the dairy cow 
with every success, and the problem here is one of management, 
to get good quality material and adequate experience to be able 
to recognize the variations and the capacity to store and use 
them separately. There are indications that there are limits 
beyond which it cannot be fed to the pig. It is a safe and 
excellent food for young stock. There is a dearth of accurate 
information on its use for such stock, other than observational 
data, and this also applies to older and fattening stock. Its use 
for sheep seems promising, and it is eaten readily. We know 
little about its value for horses. It is obvious, therefore, that a 
good deal of accurate work is still needed in the feeding of dried 
grass, but the main problems are, first, the economic one of 
reducing cost of production to the lowest possible level and, 
second, the proper management of the grassland to produce the 
greatest bulk of the most valuable fodder.” 

Otlwr Methods of Conservation. 

That artificial drying is. unlikely ever to be able to cope with 
more than a fraction of the gr^smd prpducei that needs to, be 
conserved for winter use is kirfely obvious, not only ohteohmOal 
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and economic grounds, but also because of the necessity for a 
proportion of ‘‘ roughage ” in the winter rations of cattle. The 
alternative methods of conservation by hay-making and ensilage 
must always therefore command the interest and attention of the 
investigator, and each year brings a series of reports. 

The haymakrng process is satisfactory only for the conserva¬ 
tion of the mature crop, but ensilage can be applied over a wider 
range of growth-stage and is regarded seriously by many investi¬ 
gators as an alternative to artificial drying for comparatively 
young material. For material relatively rich in protein, however, 
the ordinary process of ensilage is not reliable. 

TiVlth materials such as yoxmg grass, that are comparatively 
rich in protein and consequently not rich in fermentable 
carbohydrates, it is not always possible to get a sufiiciently 
rapid formation of lactic acid in the silo, and therefore either the 
lactic fermentation must be stimulated by an addition of ferment¬ 
able carbohydrates, or the desirable degree of acidity must be 
secured by appropriate additions of acid. The latter method is 
that adopted in the now familiar A.I.V. process, in which the 
material is watered with a dilute solution of mineral acids during 
the process of filling - For the purpose of the alternative type 
of method molasses forms a useful source of carbohydrate that 
can be conveniently distributed through the mass of ensiled 
mateiiaL Whey has also .been used for this purpose, but only 
with success when applied in relatively concentrated form. 

It yiM be noted from results quoted below that the consensus 
of opinion from experimental work favours the molasses method 
as probably the best for farm use. 

As an appendix to this survey of the general aspects of the 
problem of utflization of grassland produce some of the more 
interesting results of experimental work published during the 
year may now be summarized. 

Composition of Qrmses. 

Investigations at Eothamsted (Eef. 3) have revealed the 
presence in young ryegrass of considerable quantities of a soluble 
sugar-like carbohydrate of the fructose type. This formed at 
one stage more than one-third of the dry matter of the plant, 
but the proportion fell rapidly with advancing growth, whereas 
the proportioiis of the insoluble carbohydrates, cellulose and 
l%nin> rose. It appears probable that this difference in the 
character of the o^bohydrates may play e, considerable part in 
es^laining the higher nutritive value of young than of old grass. 

At Abeiystwy^ (Ref. 4) grazing tests with sheep have shown : 
(1) that the addition of *v^d white clover to grasses increased 
the live-weight gain by nearly 30 per cent, and the carrying 
capacity of the pasture by 15 per cent.; (2) that perennial ryegrass 
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was 14 per cent, more productive in live-weight gain than cocks¬ 
foot, but had only the same carrying capacity over the season ; 
and (3) that the complex mixture of indigenous seeds tested was 
much better in both respects than a corresponding mixture of 
commercial strains. 

The increase in live weight per grazing day was greater in 
dry than in wet years, but the total gain per acre for the whole 
grazing season was greater in wet than in dry years, because of 
the longer grazing period. 

In East Pnissian experiments (Ref. 5) tests were made of the 
digestibility (by sheep) of pure strains of perennial r 3 ’-egrass, 
brome grass and meadow fescue, with the following average 
results :— 


Pereimial Ryegrass 
Brome Grass 


Dig. Crude Protein. Starch l^uivaleut. 

6^6 39-2 

6-74 38-4 


Meadow Fescue . . . 6*60 36*8 


It is remarked that hay from perennial ryegrass when fed to 
cows imparted a typical bitter taste to the milk and butter. 

Similar tests made at the same centre with a clover-grass 
mixture, cut at four stages of growth (Ref. 6), showed the familiar 
fall of nutritive value, with fall of protein and digestibility and 
rise of fibre, as growth advanced; but the further observation 
was made that the rate of decrease in digestible nutrients from 
stage to stage was much slower if the material were ensiled or 
fed green than if made into hay. The losses in ensilage were very 
small, whereas losses in making into hay amoimted to as much 
as one-third of the protein and one-half of the starch equivalent 
of the green crop. Drying losses were greater with early-cut than 
with late-cut material. 

Examination of the changes in chemical composition of 
herbage on grazed and ungrazed plots at Cockle Park (Ref. 8} 
has led to the conclusion that the practice of laying up grass 
for winter keep affords a useful means of conservation which 
might be more vddely used in districts with moderate conditions 
of climate,’’ It was found that the crude protein content of the 
grass declined between October and November on grazed and, 
ungrazed plots alike, but rose in late winter when the grass began 
to grow again. Digestibility of the herbage was at its lowest: in 
January, the decline being accentuated on the ungrazed plot. 
The mineral content of the herbage on both plots showed marked 
seasonal variations and fell steadily throughout the experimental 
period. Judged by chemical composition, the nutritive value of 
the winter grass was inferior to that of summer grass from the 
same pasture ahd of the age >t which it is normally ^azed. The 
mineral efficiency of the ?wmter ^ass, however, was relatively 
high, and compared favourably in this and other respects vFith 
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month old summer grass from inferior Boulder Clay pastur^, and 
with hay from one of the best meadow plots at Cockle Park. 

German experiments (Ref. 9) on the efiect of liming upon the 
composition of grass showed an increase in protein, fat, fibre, 
total minerals, lime and phosphoric acid and a decrease m 
soluble carbohydrates. The increase in lime-content of the 
herbage was quite regular, but the effects on protein and phos¬ 
phorus rather variable. In most cases liming also raised the 

digestibility of the herbage. -i i. n i,*n 

Some rather curious observations are reported by Greenhill 
(Ref. 10). Although, as might have been expected, gra^ cut 
between noon and 3 p.m. contained less moisture than if out 
earher (owing to the removal by evaporation of the dew from the 
external surfaces), there appeared to be, apart from this, a 
diurnal variation in the yield of herbage according to tune of 
cutting. The highest yields were obtained at the first morning 
cut; then lower at noon, and rising again in the afternoon under 
rainy conditions, but remaining at the noon level in dry weather. 
The differences were only small and not statistically significant, 
and therefore require fxirther confirmation. 

Haymaking. 

A valuable report by the Jealott’s H ill staff (Ref. 11) gives 
the results of five years* experiments dealing with the question 
of the time of cutting grass for hay and the losses in haymaking. 
In each of the years 1930-35 comparisons were made of the 
weight of hay out at the normal time with that of the produce 
obtained by cutting 3-5 weeks earlier plus the weight of after- 
math grown in the intervening period. As was to be expected, 
the early hay showed the better composition and digestibility, 
its average crude protein content being 12 per cent, as against 
7*9 per cent, for the normal hay. In yield of dry matter and 
in starch equivalent, however, the advantage lay with the normal 
hay. On the average of five years the ordinary hay yielded 
249 lb. per acre more starch equivalent and 47 lb. less protein 
equivalent than the early hay (plus aftermath). If the aftermath 
included with the early hay be deducted, the corresponding 
differences become 622 lb. and 11 lb. respectively. 

The losses (average of four years), that occurred during 
ha3Tnaking and curing in the stack are summarized below in the 
form of percentages of the original fresh material:— 


Type 

Dry 

Matter 

Starch 

Equival^t 

Protein 

Equivalent 

Early Hay : In field . 

18-0 

34-5 

23-0 

In stack 

5*2 

6-8 

9-0 

Total . . . 

23-2 

41-3 

32^0 

^ Ordinary Hay ; In field . 

14*3 

26-7 

33-7 

In stack .! 

6-7 

6-3 

-h 4-3 (gain) 

Total . 

20-0 1 

32-0 

29*4 , 
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Adverse weather conditions caused high losses, amounting 
in the worst case to 36*7 per cent, of the dry matter, 58-7 per 
cent, of the starch equivalent, and 53*7 per cent, of the crude 
protein. The weather conditions were, in general, more favour¬ 
able in the normal haymaking periods than in those during which 
the early hay was made. 

In a further comparison, made in 1935, of ordinary windrow 
drying of seeds hay as against the tramped heap or pike, little 
difference in composition was found between the two products, 
but the piked hay was slightly more digestible and gave a rather 
higher yield of starch equivalent than the windrow-dried hay. 
Poor weather conditions caused heavy losses in the field, which 
were rather greater m the windrows than in the pikes ; but in 
the stack the piked hay lost slightly more protein equivalent. 
The total losses of starch equivalent and protein equivalent in 
this test were approximately 60 per cent. 

In another report from the same source (Ref. 12) evidence 
is adduced that the assumptions commonly made as to the 
protein content and general nutritive value of average hay are 
unduly optimistic. In the winter of 1935, 22 samples of hay, 
made under good conditions in the preceding summer, were 
obtained and tested for composition and digestibility. Out of 
21 samples, 5 were described by the growers as veiy good, 9 as 
good, 4 as fairly good, 1 as average, and 2 as fair. Thus, in the 
farmers’ opinion the average quality of the samples was distinctly 
good. Below are given the average analyses of the 22 hays 
alongside the ** standard ” averages for poor,” ‘‘ good ” and 
very good ” hay as given in the Ministry of Agriculture’s 
bulletin on “ Rations for Live Stock ” :— 



Average of 
22 Samses 

As published in 

Bations for Live Stock '* 


of 1935 Hay 

Poor 

Good 

Very Good 

Crude Protein 

Bther Extract (oil) . . ’ 

Pibre . , . . i 

Ash. 

N-free Extract (Carbohydrates) 

% 

7*68 

1*49 

28*71 

6*44 

40*78 

7^43 

1*49 

33*23 

4*96 

37*89 

9^62 

2*48 

26*08 

6-16 

40*67 



It will be seen that on crude composition the 1986 hay could 
at best be classified only as interme&ate between poor ’’ and 
** good. ” The crude protein varied in the individual samples from 
4*8 per cent, to 12*9 per cent, of the dry matter^ with an average 
of 8*9 per cent. When the comparison is based upon digestible 
ingredients, the average still remains **poor” as regards 
digestiblel protein, but equal to ** good ” in terms of starch equiva¬ 
lent. Judged by the latter criterion, 2 of the samples might be 
described as “ very good,” 12 ” good,” and 8 intemediatebetween 
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“ good ** and “ poor.*’ Judged by content of digestible protein 
eq[uivalent, none of the samples could be described as “ very 
good,*’ 6 were good,” 6 intermediate between ** good ” and 
poor,” and the remaining 11 definitely “ poor.” 

It is evident that practical opinion as to the value of hay 
may be seriously at variance with the evidence of composition 
and digestibility, and that the latter should be made more 
readily available to farmers. The ordinary analysis of hays 
presents no serious difficulty in this respect, but it is, unfortu¬ 
nately, a costly and lengthy business to determine digestibility. 

The authors suggest, therefore, that the required data as to 
starch equivalent and digestible protein equivalent should be 
calculated from the crude composition of the hay, using the 
following formulae deduced from their examination of the 22 
samples of the 1935 crop:— 

Starch Equivalent (S) = 87*645 — 0*6875a? 

Ih^otein Equivalent (P) == 0*7844y — 8*331 
where x = (Crude Fibre x 2) (Crude Protein) 
and y *= Crude Protein, 

all percentages being calculated to dry matter basis. For 
example, if a hay with 15 per cent, moisture contained 28-7 per 
cent, fibre and 7-6 per cent, crude protein, this would mean 33*8 
per cent, fibre and 8*9 per cent, crude protein in the dry matter. 
Using now these latter data in the above formulse, we should 
arrive at the starch equivalent of the dry matter as 35*1 per 
cent, and its content of digestible protein equivalent as 3*67 per 
cent. 

Whether these formulae will prove to be sufficiently reliable 
for general use remains to be seen, but they can in any case only 
apply to meadow hay as normally cut and won on the farm— 
probably not to seeds hay, and certainly not to young grass. 

Swedish experience (Ref. 7) accords with British as to the 
superiority of relatively early cutting over late cutting of grass 
for hay. Optimum results were obtained on timothy-clover 
meadows when the timothy was in full bloom and the flowering 
of the clovers well started. At this stage the yield of protein 
was 15-17 per cent, higher than with late cutting. 

Before passing to deal in the next section vrith problems of 
ensilage, r^erence may be made to a few Continental reports on 
investigations in which haymaking methods have been compared 
with ensilage. 

One such report comes from a German source (Ref, 13) and 
deals with the losses involved in conserving clover and meadow 
^ass by different methods. The haymaking ” methods 
included mechanical drying xmder cover, ordinaty drying on the, 
ground, dxymg on tripods and other forms of racks, and drying 

wires. Silage was made by an acid process, using hydrochloric 
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acid. The composition and digestibility of all products tos 
determined. 

The average losses of starch equivalent and of protein are 
given below :— 


Ensiling 



starch Equivalent. 

Digestible 
Crude Protein. 


% 

% 

... 

8-2 

5-0 

Wire 

33-4 

14*5 

Tripod 

36*9 

29-7 

other racks 

38-6 

20-7 

ground 

41*4 

32-7 


The losses in ensiling were clearly much lower than with 
any method of haymaking. Among the good quality hays the 
digestibility was much the same for all samples, but on the whole 
the best quality hay was obtained by drying on wires and the 
worst by diying on the ground, especially in bad weather. A 
feeding trial with cattle showed that the hay dried on tripods 
had 69 per cent, of the nutritive value of the same amount of 
original grass made into silage. This accords well with the 
results of the digestion trials. 

IVom Denmark comes also a series of reports (Ref. 14) on 
experiments dealing with the conservation of grassland and 
green fodder crops. The ex^riments extended over five years 
and included both haymakirg and ensilage, the material used 
being mainly clover-grass mixtures cut early in the flowering 
stage. In these experiments the average loss of dry matter from 
hay (13*9 per cent) was only slightly greater than from A.I.V, 
silage (11 per cent.), the corresponding figures for loss of crude 
protein being 22-5 per cent, and 18*7 per cent, respectively. 
These differences were, moreover, offset by the fact that about 
6| per cent, (on dry matter) of the silage had to be thrown away 
because of spoilage at the surface and sides of the silo. 

Hay dri^ on racks contained slightly more dry matter than 
did hay from cocks, but in large-scale feeding experiments no 
significant differences were found between the products obtained 
by the different methods. 

In a comparison of hay with A.I.V. silage, in which 105 cows 
were fed on each ration, there was a small ^fference in favour 
of sUage, 6*93 kg. of dry matter in the latter proving fully 
equivalent to 6*76 kg. of the dry matter of hay. 

Tests with small and large rations of hay showed that 6*38 
of the dry matter of hay could replace a mixture of 2*06 kg. 
concentrates, 1*9 kg. roots and 4^6 kg. sfeaw. This ciorrespondJB 
to a starch equivalent of 37 for the <£y inatter of the hay. 

Digestibility was found to be greater in fireah red clover than 
in either the hay or the, silage in^e from it, the risduction in 
the digestibility ooefiSloient of the orgamo matter being 11 points 
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as tetween fresh clover and hay, and 6 points as between the 
fresh clover and A.I.V. silage made from it. 

Ensilage of Orass. 

During the year several reports have been issued dealing with 
the new methods of ensilage of young grass to which reference 
was made in an earlier paragraph. Reference may first be made 
to data reported from Jealott’s Hill (Ref. 15), which are based 
upon 258 samples of ensiled grassland herbage, of which 66 
samples were produced by the ordinary method without additions, 
38 with added molasses, 4 with added whey, and 143 by the 
A.I.V. process. Data on a few silages made from other materials 
are also included in the report. The chemical nature of the 
products was examined in considerable detail, but we can only 
touch here upon some of the observations that are of direct 
practical interest. 

The external characteristics of the silages varied with the 
acidity of the material, the more acid samples retaining to some 
extent the green colour of the grass and giving off only a faintly 
acid smell, whilst at the other extreme the silages of low acidity 
were dark brown in colour and strong smelling. The molassed 
silage is very favourably reported on as having, at all acidities, 
the characteristic sweet odour of the molasses, without any tinge 
of butyric acid. The smell of the A J.V. silage was more variable, 
being quite pleasant at the higher acidities, but increasingly like 
that of ordinary silage as the acidity fell. The general conclusion 
is drawn, however, that ensilage of grass by the A.I,V. process 
results in the production of a foodstuff of excellent quality, in 
which the breakdown of protein and the formation of organic 
acids, which is so characteristic of ordinary silage, is markedly 
reduced, though not to the extent which might be expected.*’ 

A much less favourable conclusion is drawn as to the merits 
of the ordinary process of ensilage, especially for the younger 
type of gr^s material in which the crude-protein content is 
relatively high. 

The highest commendation is given to the molasses process, 
in which 15-25 lb. of molasses, suitably diluted with water, was 
used per ton of fresh grass. Whilst superior in general attrac¬ 
tiveness, this type of silage was little inferior in its chemical 
characteristics to that produced by the AJ.V. process. The 
chief disadvantage is apparently that the breakdown of protein 
is rather greater than that obtaining with the A.I.V. process. 
The use of molasses is nevertheless recommended where silage 
of high protein content is being made. Considerable stress is 
placed upon the exercise of the greatest care in trampling the 
fodder, teasing it out, and allowing time in filling for individual 
layers, particularly in the bottom of the silo, to warm up to about 
80®F. 
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The study of the losses of nutrients incurred in the conversion 
of grass into silage by the different processes led to the conclusion 
that, whilst some reduction of loss is effected by the molasses 
and A.I.V. treatments as compared with the ordinary method, 
the differences are of no great practical significance, since the 
losses in the ordinary method, properly applied, can be kept 
down to a low level, even where material of fairly high protein 
content is used. The real advantage of the other methods lies 
in the greater reliability of the product. 

These conclusions are broadly confirmed by results obtained 
at Harper Adams College (Ref. 16), from which a general opinion 
in favour of the molasses process is expressed. Ordinary, molassed 
and A.I.V. grass silages were all found, at this centre, to be palat¬ 
able to cattle, but sheep did not take readily to the A.I.V. silage. 
In the ordinary silage the digestibility of the dry matter was 
60*3 per cent., in the molassed silage 64*3 per cent., and in the 
A.I.V. silage 71-8 per cent. The protein was best conserved in 
the A.I.V. silage, and the carbohydrates in the molassed silage, 
which latter also showed the lowest loss of total dry matter. On 
the other hand, conservation of total digestible nutrients and of 
starch equivalent was highest in the A.I.V. silage. 

Welsh experience (Ref* 17) in the making and use of acid 
and molassed silages was even more favourable to the latter. In 
these experiments the silage made from grass by the ordinary 
method, without additions, proved quite unsuitable, whilst that 
made by acid processes, though apparently of good quality, was 
not as readily eaten as the molassed silage. As compared with 
similar material made into hay, the losses were much less in the 
ensilage processes. Stress is placed in this report upon the state 
of maturity of the crop as being a factor of the highest importance 
in making silage by any process. The less mature the crop, and 
especially if it is wet, the greater will be the difficulty of getting 
a good product, and the greater the advantages of the new 
methods over the old. 

Molassed silage also receives commendation in an American 
report, as being palatable and because it can be made with little 
loss of nutrients. A warning is given, however, that the process 
is not suitable for material of relatively low moisture content, 
such as partly dried grass. 

In contrast to the foregoing British and American experience, 
Banish investigators (Ref, 14) have reported adversely upon the 
molasses process, which in their hands showed much greater 
losses than the A.I.V. process, and also showed far-reaching 
breakdown of protein, even to ammonia. This is so directly at 
variance with experience elsewhere that it need not be taken 
too seriouriy unless confirmed later. 

To sum up, as between the AJ.V. and molasses processes 
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there is apparently little to choose on grounds of efficiency of 
food conservation and quality of product; but on grounds of 
cost, safety, convenience of application and palatability of 
product, the advantage would seem to lie definitely with the 
molasses process. Neither process need be considered, however, 
if the crop to be ensiled is at a fairly advanced stage of growth, 
since such material can be satisfactorily dealt with by the 
ordinary method. 

Comparison of Dried Grass and Silage. 

Under this heading may be noted a further report from 
Jealott’s Hill (Ref. 18) on comparative tests of the value of 
artificially dried grass, molassed grass silage and AJ.V. grass 
silage in the diet of dairy cows. The various products used 
contained in all cases 17-20 per cent, crude protein in the dry 
matter and were thus of high grade. No significant difference 
between the effects of the three rations was found with respect 
to milk yield, yield of butter fat, percentage of fat, or live weight, 
but there appeared to be a signfficant lowering in the percentage 
of solids-not-fat in the milk from the A.I.V. silage ration as 
compared with that from the dried grass ration. The non-fatty 
solids were, in fact, low all round, and only the dried grass ration 
showed an average percentage of non-fatty solids in excess of 
the 8*5 per cent, standard. 

At ^e level fed the dried grass replaced its equivalent of 
starch equivalent and protein equivalent given as concentrates 
in the control ration. This is interesting in view of the fact that 
the dried grass (about 8 lb, daily) supplied about one-half of the 
digestible crude protein in the whole ration, the proportions bemg 
also much the same in the two silage rations'. The proportion 
of amides ” included in the crude protein was thus con- 
sid^bly greater in these rations than in the control ration, in 
which the place of grass or silage was taken by ordinary con¬ 
centrates. The proportions of the digestible crude protein of the 
total rations that were present as ‘‘amides” were, in fact, 6*9 per 
cent, for the dried grass ration, 314 per cent, for the molassed 
silage ration, and 26*0 per cent, for the AJ.V. silage ration. The 
fact that the yield and composition of the milk were so well 
maintained suggests that under the conditions of these experi¬ 
ments the value of the “ amides ” of grass, as protein substitutes, 
must have been greater than is commonly assumed. 

In all cases the carotene content of the milk, and therefore 
its vitamin A potency and yellow colour, were raised to .a level 
similar to that of the average of the grazing season for pasture-fed 
cows, though in contrast to previous expeoriments the A.I.V. 
fodder was not so efficient in this respect as the other two 
foodstuffs. ' 
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II.—^Luobeoti. 

In supplement to the preceding survey of grassland problems, 
the results of a few investigations upon the lucerne crop may be 
reviewed. 

A Danish report (Eef. 19) gives the results of precise measure¬ 
ments with two cows of the nutritive values of three types of 
dried lucerne, namely : (1) dried on the ground in the ordinary 
way; (2) dried artificially at low temperature; and (3) dried 
rapidly at high temperature. The various products contained 
(in the dry matter) from 18*6 to 21-0 per cent, of crude protein, 
and were thus of high quality. Digestible protein in the dry 
matter of the three products was found to be lOd per cent., 
12-34 per cent, and 12-0 per cent, respectively, whilst the net 
energy value per kilogram of dry matter was found by respiration 
experiments to be 1,108,1,216 and 1,201 large calories respectively 
(corresponding in starch equivalents to 46-9 per cent., 51-4 per 
cent, and 50-8 per cent.). The two artificially dried products 
were thus a little better than the hay,*’ but in view of the 
high quality of the latter it is not surprising that the difference 
was only small. 

In the case of lucerne, as with grass, considerable importance 
attaches to its capacity to supply vitamins and to conserve these 
during storage. Much of the recent work on lucerne has dealt 
with this aspect, and may be illustrated by two American 
reports. 

In experiments at the Colorado Experiment Station (Bef .20) 
the vitamin A content of alfalfa hay, dried m the ordinary manner 
in diffused light, was found to be 40 per cent, less than in similar 
material dried by artificial heat. During storage in airti^t tins 
at ordinary temperatures the vitamin A value of chopped alfalfa 
hay deteriorated by 28, 31 and 68 per cent, after 14 months, 
two years and three years respectively. 

That greater and more rapid loss may take place under, 
ordinary conditions of storage is illustrated by observations made 
m Arizona (Ref. 21) that during the first three mouths of ordinary 
storage, from August to November, there was a loss of 60 per 
cent, of the vitamin A activity- In the next three colder months 
no further destruction occurred, but with the rising temperature 
in the spring the deterioration recommenced, and after twelve 
months* storage the hay retained only 26 per cent, of its original 
vitamin A activity. 

The Colorado report also includes information on the occur¬ 
rence of the two cMef vitamins of the B group (Bj, and Bg) in 
alfalfa hays. Apparently the content of these vitamins is low, 
the Bg being relatively more abundant than the Bj. vitamin. 
The latter was best preserved by rapid drying in warm air, or 
by slow drying without exposure to sunlight; storage in stacks 
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in the open was less satisfactory. The vitamin B 2 was apparently 
more stable and was not affected by various methods of drying. 
There is a general consensus of opinion now, however, that 
vitamins of all kinds, with the possible exception of vitamin D, 
are much better conserved by the modem heat-drying processes 
than by natural haymaking methods. 

in.— Peotein Supply. 

In the great field of protein investigation, three types of 
problem have a direct bearing upon farm feeding, namely: (1) the 
“ amide make-up (or “ quaSty ”) of proteins ; (2) the ability of 
ruminants to utilize “ amides ” in place of protein; and (3) the 
protein requirements of the various classes of live stock for 
maintenance and production. 

Protein Quality, 

The factors that determine differences of quality as between 
different proteins (and the mixtures of proteins occurri^ in differ¬ 
ent feeding-stuffs and rations) have been explained m previous 
Guides (1931, p. 81; Jowr., Vol. 94, p.283; Vol. 95, p. 296), and 
it mustsufSce here to recall that the differences between different 
proteins are determined by the nature and amount of the struc¬ 
tural units (amino-acids, amides, etc.) from which they are built 
up in the plant, and into whioh they break down in the digestive 
tract of the animal. These are the units out of which the animal 
then builds up the proteins it requires for the maintenance and 
growth of its body or for the manufacture of milk, eggs, etc. 

Some of these “ structural units ’’ (which we call 
amides,” for short) are absolutely essential for growth and most 
other purposes, and must therefore always be present in adequate 
quantities in the digesting food; others are less important in 
that their absence or deficiency can apparently be made good by 
the animal from the other nitrogenous constituents available. 

Of the essential **amides” the best known are lysine, 
histidme, tryptophane and cystine (a sulphur-containing 
** amide ”), and much of the work that is being done in this field 
of protein research is being concentrated upon these ingredients. 

Recent Russian work, for example (Ref. 22), has shown that 
the protein of egg yolk contains more lysine and histidine, but 
less cystine, than the protein of egg-white; that rmTlr protein 
as a whole is well supplied with lysine, but poor in tryptophane 
and cystine; also that the protein of peas includes all the 
essential “ amides,” but is relatively poorly equipped with 
tryptophane and cystine. 

In farm practice the ‘‘ amide ” make-up of the proteins of a 
particular feeding-stuff is chiefly of interest in relation to the 
ration to which it is to be added. If the protein of the^ feeding- 
atuff is rdatively rich, say in lysme, then it may clearly be 
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expected to produce a more marked effect if added to a ration 
whose protein is deficient in lysine than if added to another 
ration whose protein is already adequately supplied with this 
ingredient. 

Such at least is the theory, and experiments on milk pro¬ 
duction at the Hannah Dairy Research Institute {Jour., Vol. 95, 
p. 298 ; Vol. 96, p. 302) and on wool production in Australia 
{Jour., Vol. 95, p. 304) have demonstrated its validity under 
certain conditions in practice. That it does not always work out 
so simply, however, seems evident from the negative result 
obtained in an experiment at Reading (Ref. 24). In this experi¬ 
ment with cows, using a basal ration with protein not only lower 
in amount but poorer in lysine than ‘‘ most rations normally 
used in English farming practice/* the effects of additions of 
equal amounts of protein in the form of blood meal and wheat 
gluten respectively were studied. Gluten is much poorer in 
lysine than is the protein of blood, and therefore the latter 
might have been expected to show to advantage. In the event, 
however, apart from an apparent slightly beneficial effect upon 
the live weight of the cows on the blood meal ration, no difference 
could be detected between the effects of the two rations. It, is 
noted, however, that in a subsidiary experiment a large increase 
in the dietary protein produced only a very small and non¬ 
significant increase in the milk-yield. Possibly, therefore, there 
was, after all, little or no deficiency of lysine in the protein 
supply of the basal ration, although, judged by current data for 
the ingredients used, such deficiency was to be expected. 

Similarly in American nitrogen-balance experiments with 
growing lambs (Ref. 25), no difference could be detected between 
the supplementoy effects of soya cake, linseed cake and maize 
gluten meal when added to a basal ration of timothy hay and 
maize meal. 

Amides m Protein Substitutes. 

Much evidence has been accumulated in the past indicating 
the possibility that ruminants can to some extent utilise the free 
“ amides ** of foodstuffs to meet their requirements for nitro¬ 
genous food. In some cases evidence has been adduced that 
even simpler nitrogenous compounds such as ur^ or ammonia 
can be thus utilized. Non-ruminants, on the other hand, have no 
such powers, and must have the whole of their nitrogenous 
requirements supplied m the form of true protems in their food. 
The explanation of this difference apparently lies in the vigorous 
bacterial fermentation that takes place m the rumen (paunch), - 
in the course of which bacteria build up the ‘‘ amides *' into 
protein, which is then placed at the disposal of the animal. 

The protem-replamng value of the amides of different 
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foods and rations probably varies considerably under the same 

imder different conditions, so that for practical rationing 
purposes only a rough guess can be made at this value. In this 
country it is now usual in assessing the protein-equivalent ” of 
rations for runnnants to assume that the amides will have one- 
half the value of true protein, adding this amount to the 
digestible true protein, and thereby arriving at the “ digestible 
protein equivalent.” 

In the section dealing with grassland produce, mention was 
made of evidence that the “ amides ” of young grass probably 
have a higher “ protein replacement ” value than is here assumed. 
Similar evidence from a very different diet is also furnished by 
German experiments (Bef. 26). In the first experiment a full- 
grown wether was kept in good condition and health for seven 
months on a diet of straw, starch, molasses and a little yeast, 
containing barely 7 per cent, of digestible nitrogenous matter, 
of which only 1*4 per cent, was true protein. The sheep actually 
stored a little nitrogen, increased slightly in weight and produced 
wool of good quality. The blood composition was normal and 
remained constant within the usual limits. 

These observations were confirmed in a second series of tests 
with the same diet. One sheep was maintained on the ration for 
a whole year, two others for six months, and three young sheep 
for three months. Increments of flesh, fat and wool were quite 
normal, and practically equal to those obtained with a ration of 
clover hay and crushed oats. The results thus point to a very 
considerable synthesis of protein from the “ amides” of the 
molasses. Incidentally also, the data obtained in these 
experiments surest that the d^estibility of the true protein of 
straw is much higher than is commonly assumed (see also later, 
p-377). 

In another German experiment with sheep (Bef. 27) similar 
evidence was obtained of tiie possibility of using glycocoll, urea 
or ammonium acetate in part replacement of protein. 

Before leaving this subject mention should be made that 
Morris (Bef. 28), in a critical review with special reference to the 
requirements for lactation, expresses himself as unconvinced of 
the validity of the existing evidence for the protein-replacing 
capacity of individual “ amides ” and simpler nitrogenous 
compounds. Many of the experiments are certainly open to 
criticism, but some results are difficult to explain on any other 
hypothesis. 

Beotxis' BEQinnxMmrrs* 

The importance of reliable knowledge as to the protein 
requirements of live stock is obvious, eq>eciany in times of rising 
food prices, since protein is always more expensive to supply 
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than carbohydrates, and waste must therefore be avoided. The 
importance of the bodily functions that can only be sustained 
by the supply of protein makes it equally necessary, however, 
that in the effort to secure economy no serious shortage of 
protein supply shall be created. 

There is much evidence, similar to that in the preceding section, 
that, when constrained thereto, the animal can make good for 
considerable periods with surprisingly, small supplies of protein. 
This evidence is, however, as yet too slender to warrant its 
application to farm practice under normal conditions. Moreover, 
the farmer is ordinarily less concerned to work on the absolute 
minimum than on the optimum supply that will give him the 
widest margin between cost and return. With regard to this 
practical optimum, which is expressed in the commonly-used 
feeding standards, the accumulation of more precise knowledge 
has tended generally to reduce rather than to raise the old 
standards. This has notably been the case in connection with 
the protein standards for growth and fattening. Recent tenden¬ 
cies are illustrated by the contributions selected for review here. 

Milk Production. 

For the most recent review of the subject of the protein 
requirements for lactation, reference should be made to the 
article by Morris (Ref. 28) already mentioned above. His 
general conclusions after reviewing the evidence^ both as to 
quantity and quality of protein may be quoted here. “ With 
any mixed ration such as is commonly fed in dairy practice, 
0-6 lb. of digestible crude protein or 0-5 lb. digestible true protein 
per 1,000 lb. live weight is required for maintenanoe. For 
maximum milk production the same quantity is required per 
10 lb. milk, but, if most of the protein in the production ration 
be supplied in the form of spring grass, silage from summer ^ass, 
low temperature dried blood meal, pea meal or other proteins of 
high biological value, which supply all the essental amino-acids 
in the proper proportions for milk production, the amount 
required is less, and does not exceed 0*44 lb. digestible crude 
protein per 10 lb. of milk. This means a reduction in production 
protein requirement of about one-third. It is uncertain whether 
any part of the protein can be replaced by non-protein nitrogen.’^ 

Growing and Fattening Pigs. 

In the case of the pig the information required for practical 
purposes is the lowest amount of protein that will ensure quick 
live weight gain combined with an optimum balance of lean to 
fat in the carcase. According to Danish metabolism experiments 
(ReE. 29) the mere maintenance requirement for protein amounts 
to no more than 16 grams (0*04 lb.) at 10 kg. (22 lb.) live weight. 
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rising to 62 gm. (0-12 lb.) at 100 kg. (220 lb.) live weight. If 
more protein be fed a proportion of this is stored in the body as 
protein (leanj a further proportion as fat, and the rest broken 
up and excreted. As the amount of this extra protein supply 
is raised, however, the proportion of it that can be stored as 
protein reaches a limit, varying with the age and growth-capacity 
of the pig, and any further increase of protein supply can at best 
produce a little more fat and is largely wasted. At each stage 
of growth, therefore, there is a minimum supply of protein that 
will ensure maximum storage of protein (lean) at that stage. In 
the Danish experiments the maximal storage of protein per day 
in the body amounted to 90 gm. (0*20 lb.) at 20 kg. (44 lb.) live 
weight, rising to 120 gm. (0*27 lb.) at 100 kg. (220 lb.) live weight; 
in other words, the maximal daily gain of protein per 100 kg. 
live weight fell from 460 gm. at the lower to 120 gm. at the 
higher live weight. Assuming 65 per cent, utilization of the 
digestible protein of the food for growth, the foregoing data lead 
to the following estimates for the daily requirement of digestible 
protein for maintenance and maximal growth (of., also Guide 
for 1934 ; Jour., Vol. 96, p. 321) :— 


Live Weight, 
kg. - (lb.) 

Digestible Protein, 
kg. - <lb.) 

20 

(«) 

•168 

(•348) 

40 

(88) 

•228 

(•602) 

60 

(132) 

•263 

(•667) 

so 

(176) 

•247 

(•643) 

loo 

(220) 

•237 

(•621) 


On this scale the daily weight of protein required reaches a 
maximum at about 130 lb. live weight, and then falls very 
gradually at higher weights owing to the increasing extent to 
which the further increments of live weight consist of fat. In 
order to comply with these standards the food of a pig weighing 
about 40 lb. and consuming 2 lb. of food (expressed as meal) 
daily should contain about 17J per cent, of (hgestible protein 
(or about 23 per cent, total protein), whereas at 220 lb. live 
weight its capacity for utilizi^ protein efiEectively can be satisfied 
either by 6 lb. daily of a ration oontaming about 8| per cent, of 
digestible protein (or IIJ per cent, total protein), or by 7 lb. 
of a ration containing 7| per cent, digestible protein (10 per cent, 
total protein). 

These standards apply, however, only to optimum conditions 
under which good pigs are exercismg their full capacity for 
growth. In proportion as the performance of any lot of pigs 
falls below this growth standard so will fall the amount of food 
protein that can be effectively utilized. 

Feeding experimente at Harper Adams College that have 
been previously noted in these annual reviews have given sub- 
stwtial oonfiimatipn to the foregoing Danidi protein^Bupply 
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standards as representing the maximum protein supply that can 
be justified in terms of either rate of growth or quality of carcase, 
further confirmation has also been given in more elaborate and 
precise feeding tests carried out at Cambridge (Ref. 30). In these 
tests three different levels of protein supply were compared by 
individual feeding and by group feeding methods. The concen¬ 
trations of protein in the rations fed to each Lot are indicated 
below:— 

Percentage of Protein, 

Up to 90 lb. 90-150 lb. Over 150 lb. 

L. W. L. W. L. W. 

High Protein Lot . 26-8 22^1 17*6 

Medium Protein Lot . 25-2 20*6 15-9 

Low Protein Lot . 21*7 16'9 12*3 

The supply of protein to the “ Low Protein ” Lot accords 
roughly with the Danish standards given above. 

The foodstuffs used were the same for each Lot, the protein 
concentrates used being white fish meal, meat meal and extracted 
soya meal. The proportions of these concentrates included in 
the starting rations of the Lots as set out above were 32 per cent., 
22 per cent, and 12 per cent., and in the final rations 25 per 
cent., 16 per cent, and 5 per cent, respectively. 

For details of the varied observations made reference must 
be made to the original paper, and it must suffice here to indicate 
that in aU respects, whether with relation to rate of growth, 
eflSciency of food utilization, or influence upon type and quality 
of carcase, the “ low ” protein dietary proved fully equal to the 
more liberal protein supplies. 

With characteristic caution the Cambridge report stresses 
that the findings of the investigation ** are, strictly speaking, 
referable only to the particular strain of Large Whites used, and 
possibly only to animals of this strain in so far as they subsist 
on rations made up from the foods used in the present feeding 
treatments,” 

Further evidence of the adequacy of a relatively moderate 
protein supply for the economic production of the high-quality 
baconer is also afforded by the results of nine trials carried out 
at three Scottish centres on behalf of the Scottish Advisory 
Committee on Pork and Bacon Production (Ref. 54). Throughout 
these trials no advantage was found in increasing the protein 
supply beyond that provided by a ration of 4 p^s sharps, 3 
parts barley, 2 parts maize and 1 part fish meal for the first 
stage, and of 3, 3i, 3, J parts, respectively, for the last stage of 
the feeding period, Tlxe total protein content of these nations 
would be about lej and 13| per cent, respectively. 
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That the broad findings as to the ineffectiveness of high 
protein supply in enhancing growth rate and carcase quality are 
applicable over a wide variety of pigs and rations can hardly 
now be doubted in view of Harper Adams, Cambridge, Scottish 
and Danish experience. 

There would thus now appear to be quite adequate warrant 
for the advice to practical pig feeders that there is no advantage 
to be gained by introducing more protein into rations than 
corresponds to a level of about 17-20 per cent, for the weaner, 
reduced gradually to about 12 per cent, for the 200 lb. baconer. 
A typical weaner ration complying roughly with this standard 
can be made from 4 parts by weight of ground cereals, 3 parts 
weatings, and 1 part protein concentrate (60 per cent, protein); 
and from this starting point the proportion of ground cereals 
may be gradually increased until, for the final stages of fattening, 
a mixture of 15-20 parts cereals, 3 parts weatings and 1 part 
protein concentrate is reached. 

Before leaving the Cambridge report a number of other 
observations arising from it, though not relevant to the protein 
problem, may be noted. Individually-fed pigs did rather better 
than group-fed pigs, requirmg 4-9 days less to reach 200 lb. 
live wei^t, and using 7 per cent, less food. Gilts gave a slightly 
better groTrth rate, slightly more ejBScient food conversion, and 
somewhat leaner carcases than hogs. They graded rather 
better, and had a tendency to produce a slightly longer carcase 
and heavier fillet. 

Sheep. 

Pure wool fibre consists almost entirely of protein, so that the 
sheep must have a certain level of protein supply if it is to 
exercise to the full its capacity for producing wool. This is 
strikingly illustrated by Australian data quoted by Marston in 
an ad&ess at the Grassland Congress. Change from a basal 
level of 60 gm. protein per day in a maintenance ration to 120 gm. 
gave an increase of 58 per cent, in the amount of wool grown by 
a high-producing merino sheep. Increase to 180 gm. protein 
caused an increase of 95 per cent, in wool growth, and further 
increase to about 300 gm. protein per day led to an increase of 
145 per cent, in the amount of wool grown. These increases were 
accompanied by an increase in the thickness of the fibre of the 
wool, changing its spinning quality from the relatively fine to the 
strong class. 

Poultry. 

In the Guide for 1933 {Jour., Vol. 96, p. 302) reference was 
made to poultry feeding experiments in Noj^em Ireland in which 
high poduction by laying"pullets had been sustained on rations 
containing less protem than is commonly recommended. The 
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opinion was expressed that further experiments with different 
breeds and under a variety of conditions should be carried out 
“ before any drastic change in existing practice is advocated/* 
The further experiments along the same lines that have now been 
carried out in different parts of the country have justified this note 
of caution since, although in the main the Irish experience has 
been confirmed, exceptions have been recorded which require 
further examination. Other experiments are still in progress, so 
that a review of the whole subject must be deferred. 

One investigation may be noted since it deals with the point 
(on which the field experiments cannot give information) as to 
whether the satisfactory egg production on these relatively low- 
protein diets may not be effected at some cost to the protein 
reserves of the bird’s body. This has been examined by a 
nitrogen balance experiment at the National Institute of Poultry 
Husbandry (Ref. 31), in which a complete record of intake and 
outgo of protein was obtained with two Rhode Island Red pullets 
kept in cages on rations similar to those used in the field experi¬ 
ments, The level of egg production in each case was excellent. 
One bird, over a period of 28 weeks, consumed, on the average, 
130 gm. per day of mash and gram containing 15*8 gm. of 
protein (12* 16 per cent.), fnd over the whole period lost from 
her body only 3-26 gm, of nitrogen (or 20*3 gm. protein).. The. 
other bkd, over a period of 13 weeks, consumed an average per 
day of 153 gm. of food containing 18*3 gm. of protein (11-96 per 
cent.), and over the whole period showed a body gain of nitrogen of 
20-6 gm. (or 128 gm. protein). In live weight the first bhd gained 
67 gm. and the second 66 gm. In these two individual cases, 
therefore, the protein needs for egg production were clearly 
covered by the protein supplied in the food, although this was 
only 76-80 per cent, of the amount laid down in the commonly 
used standards drawn up by Hainan. 

In the case of both birds the nitrogen consumption and the 
nitrogen balance fluctuated considerably from week to week, 
the two being closely correlated. In weeks of good food con¬ 
sumption the bird usually stored a little protein, whilst in weeks 
of poor consumption the nitrogen balance was usually on the 
negative side. There was no apparent correlation between the 
nitrogen balance and the intensity of egg production, nor was 
there any evidence of any better utiliziation of food protein in 
periods of high egg production than in periods of relatively low 
production. 

These conclusions are in general accord with the earlier obser¬ 
vations of Wilcox {Quide for 1934; Jow., Vol. 96, p. 304), 
recently further confirmed by him (Ref. 32). He adds the 
further observation that the daily variations in nitrogen con- 
snmption and retention do: not appear to be correlated with the 
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loss of nitrogen in feathers during moulting. His data indicate 
further that birds lay and moult only when their body-weight is 
increasing, and that such birds tend to make increasing use 
of their food nitrogen despite a tendency towards decrease 
of intake. 

One notes with regret that it was apparently found necessary 
to seek publication in foreign Journals for these two interesting 
English poultry investigations. 

IV.— Gbneeal Food Requieements (Ekbbgy Supply). 

Apart from certain specific requirements such as those for 
protein, vitamins, etc., which can only be met by the supply of 
these particular classes of ingredients in the food, the general 
nutritive value of foods and rations is measurable by the supply 
of utilizable energy that the animal can derive from them. Of 
the total energy that can be derived from the digestible portion 
of the food (the metabolizable energy), some part, varying with 
different foo^, is required to provide for the work of digestion, 
leaving only the balance (the net energy) available for productive 
purposes and the material needs of maintenance. In studying 
the results of investigations of the utilization of energy by 
it is thus clearly necessary to keep in mind this distmotion 
between metabolizable (or total digestible) energy and net 
energy. The latter rather than the former represents the 
measure of practical food values. 

Properly applied, the conception of food as a source of energy 
has been of immense value in the study of animal nutrition 
problems and has furnished the main basis upon which the science 
of nutrition rests. Some of the energy studies published during 
the past year are touched upon below, including some investi¬ 
gations which are in essence energy studies although the data 
may not be expressed in energy units. 

Nutrition of Dairy CaUle, 

Reference has been made earlier to the review by Morris 
(Ref. 28) of the present stage of knowledge concerning the 
relation of protein supply to milk production. For a review of 
recent progress over Sie whole field of the nutrition of dairy 
cattle, a further article by the same author (Ref. 33) should be 
consulted. Only a few items from the literature of the past 
year can be dealt with here. 

From the recorded yields of milk and milk fat of 2,400 cows 
tested at the London Dairy Show between 1922 and 1934, 
Edwards (Ref. 34) has calculated the gross efficiency of milk 
production (z.e., the ratio of energy in milk produced to energy 
in the digestible nutrients consumed). Amongst the best cows 
of the various breeds he found little difference in gross efficiency, 
the value ranging from 36*75 to 42*5 per cent, for cows, and 
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from 35-0 to 39*75 per cent, for heifers milked thrice daily. 
Cows, in spite of their greater weight, are thus, on an average, 
more efficient than heifers. The values were lower for cows and 
heifers milked twice daily. Within a breed the gross efficiency 
tended to decrease slightly with increase in live weight. Live 
weight increased with increase of milk yield, but at a much 
slower rate. There was a steady increase in gross efficiency in 
Dairy Shorthorns from 32*5 per cent, for cows yielding about 
35 lb. of milk daily to 41*5 per cent, for those yielding about 
76 lb. Similar increases were noted in other breeds. In a study of 
1,176 Register of Merit records of the English Jersey Cattle Club, 
the gross efficiency was found to decrease steadily from 38*75 per 
cent, in the first month after calving to 29*25 per cent, in the tenth 
month. 

In similar American studies (Ref. 35) it was also found that 
Jersey and Holstein cows produced their milk at practically the 
same gross efficiency level, namely, 34 per cent. This compared 
with 30 per cent, for average cows of the Station herd, and 43*5 
per cent, for an outstanding Holstein cow. In these studies no 
correlation could be traced between gross energy efficiency and 
live weight. 

Sheep Feeding Standards. 

Sheep feeding experiments at Oxford (see Jour.^ Vol. 94, 
p, 307) have raised the question as to whether the feeding 
standards formulated by Wood in 1928 (see Ministry of Agricul- 
ture Bull. No, 48, 9th ed., p. 36) are not too high with regard to 
the level of dry matter consumption required. Whereas Wood’s 
standard requires the 100 lb. sheep to consume 3*4 lb. per day 
of diy matter, Watson was obliged to conclude from the Oxford 
data that with the ordinary type of winter feeding practised in 
this country the daily dry matter consumption of sheep is unlikely 
to exceed 2*6-2*7 lb. per 100 lb. live weight (or 75-80 per cent, 
of Wood’s standard), and that this level can only be maintained 
if from one-third to one-half of the dry matter is given as air-dry 
foods (hay, meals, etc.). With heavy root feeding or on low 
protein rations the consumption of dry matter may be still lower. 

A further report from Oxford (Ref. 35) on more recent experi¬ 
ments now confirms these results and carries the ar^ment a 
stage further. This report summarizes the results of six further 
feeding trials, in which the food supply to the different Lots 
ranged from an estimated starch equivfident per head per week 
of 6*66 lb. to 13*51 lb. (0*93-1*93 lb, per day), The average 
live weight increases per week recorded ranged from 0*66 lb. to 
8*27 lb. As the food supply was increased the ratio of additional 
starch equivalent ooiwumed to additioml Eve wei^t gain 
produced remained average of 44 to 1 <or 
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practically identical with the 4 :1 ratio for the conversion of pure 
starch into body fat). The deduction may thus be drawn that 
a sheep, supposing that its energy requirements for maintenance, 
body-growth, and wool production are already met, requires 
about 4^ lb. of starch equivalent for each pound of additional 
gain, and that this figure remains much the same as the level 
of nutrition is raised. 

That Wood’s standard of 9 lb. starch equivalent per 100 lb. 
live weight per week for the maintenance energy-requirement of 
the sheep is too high is indicated by the fact that in seven lots 
of sheep in the Oxford experiments average live weight increases 
of 0*66 lb. to 1*77 lb. were obtained, although the estimated 
starch equivalent consumed per 100 lb. live weight was in no 
instance over 9*2 lb., and m one case was as low as 6-9 lb. Watson 
concludes from these data that, “ at a rough guess,” or 7 lb. 
of starch equivalent per 100 lb. live weight per week provided 
not only for maintenance but for normal growth, and 9 lb. per 
.week provided, in addition, for the storage of fully half-a-pound 
of fat. 

He suggests further that in the formulation of standards for 
growing animals the requirements for growth should be incor¬ 
porated with the maintenance figure rather than with the pro¬ 
duction figure as is customary. On this basis and from the 
Oxford data the following standards are suggested for the 
fattening teg, 9 to 12 months old :— 

100 K). L|t 6 Weii^t. Starch EQuivaleut 

V y per week. 

Mamtenance plita normal growth {f lb. live weight weekly) 6—7 lb. 

Fat-production, per lb. cMUional live weight gain . . 4—4J lb. 

So far as concerns the appetite (in terms of dry matter) of 
the sheep on winter dietary, the issue would now appear to be 
practically settled in favour of a close approximation to the 
Oxford standard by the results of new Cambridge experiments 
(Ref, 36), in which food consumption on a variety of diets 
was detmained. As was to be expected, the variations of con- 
sump^on from day to day on every diet were considerable for 
each individual sheep, but the tabulated averages show that at 
aU live weights the average daily conslimption of dry matter on 
winter diets was almost invariabfy well below Wood’s standards, 
the extreme individual values ranging from 69 to 108 per cent, 
of the “ standard ” appetites, with an average of 86-0 per cent. 
O^ord and Cambridge agree substantially, therefore, so far as 
winter feeding is concerned, in reduciug Wood’s standards for 
** appetite ” by about 15 per cent. (Cambridge) or 20-25 per cent. 
(Oxford). 

On tiie issue as to the maintenance requirement of the sheep, 
however, the Cambridge workers, after re-examination of the 
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evidence available, decide in favour of Wood’s standard, so that 
on this point the “ battle of the blues ” is still joined. 

In a second series of experiments at Cambridge (Ref. 36) the 
amounts of grass consumed by sheep on grass pasturage of 
varying quality were determined. In the early part of the 1934 
season, with herbage excellent in quality and digestibility, the 
amounts of dry matter consumed by the sheep were found to be 
from 4 to 17 per cent, in excess of Wood’s standard (unrevised). 
Itater in the season (June), with less palatable and nutritious 
herbage, the consumption was rather less, but still little short of 
the Wood standards. Similar results were obtained in the follow¬ 
ing year. Thus even at the worst the sheep took appreciably 
more dry matter when grazing than when on winter diets. Tto 
is doubtless a matter of superior palatability. 

V.—Vetamins. 

The spate of literature dealing with vitamin research con¬ 
tinues unabated and does not permit of concise review. A few 
items of direct agricultural interest will serve, along with those 
quoted in earlier sections, to illustrate some of the problems under 
examination. 

Vitamin A, * 

The transmissibility of vitamin A, and of the carotene from 
which it originates, from food to mQk may now be accepted as 
having been adequately demonstrated. A recent report (Ref. 37) 
now carries the matter a stage further by recording eaq)erienoe 
with cows of different breeds and at all stages of lactation. The 
results show that individual variations among cows of the same 
breed are large, but that, apart from abnormally high values at 
the colostral stage, the carotene and vitamin A values of the 
butter-fats are far more dependent upon diet than on stage of 
lactation. The average values for the year, and for the winter ” 
period (October-March) and “ summer ” period (April-Septem- 
W), along with the minimum and maximum v^ues recorded, 
are summarized below, aU the values being expressed in milli¬ 
grams per 100 gm. of fat (or parts per 100,000);— 


Carotene — 


Bleed. 

Gross 

Average. 

Winter 

Average. 

Summer 

Average. 




Shorthorn 

0-27 

0*26 

0*29 

0*09 

0*64 


Ayrshire . 

0^36 

0*27 

0*4X 

O-ll 

0-69 


Friesian. . 

0^40 

0*35 

0*47 

0*11 

0-86 


Ouemsey 

0*92 

0*73 

1-14 

0-42 

1-97 


Vitamm A-— 
Shorthorn 

0*68 

0*68 

0*84 

0*36 

1*24 

Batio of 
VitaminA 
to 

Carotene. 
2*6 ; 1 

Ayrshire • \ . 
Friesian ; » 

0*85 

0*66 

1-18 

0-30 

1-42 

2-4 :1 

0*90 ; 

, 0'6l 

1-31 

0-62 

1-60 

2-25 ; 1 

Ouemfley « 

0*7fi 

0-64 

0*96 

0-37 

1*42 

0-80 ; 1 
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The Shorthorn values are lower than were found in previous 
work, and further tests with larger groups gave average values 
of 0-50 for carotene and 1*01 for vitamin A. 

In trying to assess the conabined values of carotene and 
vitamin A, account must be taken of the fact that the vitamin 
is several times more effective biologically than the carotene. 
This reduces the apparent superiority of the butter fat from the 
Guernsey milk, but still leaves it a Uttle ahead of the fats from 
the other three breeds, between which there is no significant 
difference. 

Another report (Ref. 38) deals with similar studies of the trans- 
missibility of vitamin A from the food of the hen to her eggs. 
By the addition of 10 per cent, of codliver oil to a diet poor in 
vitamin A and carotene, the vitamin A content of the eggs was 
doubled. By the intensive use of a concentrated preparation of 
vitamin A it was found possible to raise the concentration of the 
vitamin in the egg to about five times the level found on the 
basal diet alone. In spite of these considerable increases, 
obtained at a level of supply which apparently exceeded the 
limits of absorption by the intestine, the proportion of the 
vitamin consumed that reached the eggs amounted to only 2 per 
cent, for the codliver oil and 0*2 per cent, for the concentrate 
feeding. Post-mortem examination of the experimental birds 
revealed a relatively high concentration of vitamin A in the 
livers, a much lower, but still considerable, storage in the kidneys, 
but no more than negligible traces in the other organs examined. 
The storage role of the liver in the vitamin A economy of the 
bird thus appears to be essentially the same as it is known to be 
in the mammal. 

Yitamin D. 

A characteristic of the developing study of vitamins is the 
discovery in nearly aU cases that what was originally regarded as 
a single vitamin proves to be a complex of individual vitamins 
similar m general character but differing in the detail of their 
activities. This point is of particular interest and importance in 
the case of vitamin D in view of the extent to which deficiencies 
of this vitamin arise as practical problems on the farm. Until 
recently equal value, if not actual identity, has been assumed for 
the vitamin D in codliver oil and irradiated ergosterol, the two 
forms in which vitamin D is commonly administered. The 
vitamin D values of codliver and othear oils are therefore usually 
determined by comparison with irradiated ergosterol used as 
standard and with the rat as the test animal. The relative values 
thus arrived at seem to accord satisfactorily with actual experi¬ 
ence in the use of the materials in human nutrition, but have 
been found to be imreliable in their application to the feeding 
fii ohickens. A particular dose of vitamin D as measured by the 
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rat test is more effective with chickens when given in the form 
of codliver oil than if given as irradiated ergosterol (or similar 
“ vitamin D concentrate ”). The question is clearly one of 
considerable importance to the poultry keeper, and to those 
concerned with the provision of the warranties as to vitamin D 
content on which his purchases and use of codliver oil are based. 
In a recent review of this aspect of the question (Ref. 39) the 
conclusion is drawn that “ sources of vitamin D for use with 
poultry should be standardized by means of tests with chickens 
only, and the standard material used for comparison should 
certainly not be irradiated ergosterol.’' 

Whether similar discrepancies arise in the application of the 
rat data to the feeding of pigs, calves and dairy cows caimot as 
yet be stated. 

Another report (Ref. 40) dealing with an experiment carried 
out at the National Institute for Research in Dairying throws 
light on the question as to the source of the addition^ vitamin D 
found in summer milk as compared with winter milk. This is 
commonly regarded as a direct transfer of the vitamin from the 
grass to the milk, but the Reading observations suggest that the 
extra vitamin comes not from the herbage, but from the direct 
exposure of the cow to sunshine and sky-shine. 

Two cows, kept indoors during May and June on a winter 
ration including silage (vetch and oat) and seeds hay, produced 
milk containing on the average 8-3 international units (I.U.) of 
vitamin D per 1 kg. of milk, whereas the milk of two other cows 
siqiilarly fed, but kept outdoors, gave an average of 26-0 I.U. 
In another comparison two cows fed on a summer ration pitta 
cut fresh grass, and kept indoors, gave an average of 6-3 I.U., 
whereas two other cows receiving the same summer ration 
outdoors on pasture gave an average of 17*0 I.U. of vitamin D 
per 1 kg. of milk. 

It is interesting to note that the winter ration proved to be 
a better souce of vitamin D than the summer ration. This is 
attributed to the hay, which is known to acquire some anti¬ 
rachitic properties (presximably vitamin D) in the process of 
curing. The results with the summer ration plus grass seem to 
demonstrate clearly the inefficiency of fresh grass in itself as a 
source of vitamin D for the cow. 

VI.— DiamTiBmLTY. 

The importance of accurate knowledge as to that part of the 
food which becomes available to the animal through the processes 
of digestion ensures that problems relating to digestibility are 
continuously under investigation. A selection of recent reports 
is review^ below under the h^^ the class of animal 

wdth which the: es^e were carried out. 
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Buminmds. 

The Rumen .—^The essential difference between the ruminant 
and non-ruminant animal lies in the capacious rumen or paunch 
with which the former is provided. That its function is not 
merely that of providing temporary storage accommodation for 
the food pending its re-transference to the mouth and complete 
mastication can be stated with certainty, but despite a great deal 
of research there still remains a good deal of uncertainty as to 
the further part it plays in ruminant digestion. A survey of 
reoent work on this subject is included in Morris’ review (Ref. 33), 
where the appropriate references will be found to the original 
reports from which the following extracts are taken. 

Columbus (Berlin, 1934), in a detailed study of the process 
of evacuation of the rumen in sheep and goats, found that the 
test meal was uniformly distributed in the rumen within two 
hours of feeding. The major portion of the meal left the rumen 
in 24 hours, and completely in 8-12 days. Undigested matters 
from the test meal began to appear in the faeces within 12-15 
hours, and reached a maximum at two days. A period of 15-20 
days was required for complete excretion. The rate of passage 
of the food was accelerated by green food. With no roughage 
in the diet the emptying time of the rumen was delayed to' 17-20 
days, and complete excretion to 22-23 days. With lambs, 
milk passed straight into the abomasum (“ fourth stomach ^*) and 
excretion reached a maximizm in 24 hours. 

Ex^riments with liquids have given variable results, the 
liqmd in some cases having passed straight to the abomasum, 
whilst in others it passed first into the rumen. There is evidence 
that in the former case some part of the fluid may pass back 
into the rumen. 

With fibrous foods, such as straw or hay, there is a primary 
^estion in the rumen before the food is passed forward. Accord- 
ing to American observations, the protein tends to leave the 
rumen more qTiickly than the fibre, so that the rumen contents 
tend to become more fibrous. The percentage of protein, however, 
will not necessarily fall, as the removal of protein will be offset 
by loss of carbohydrates through fermentation by bacteria, 
possibly aided by protozoa. 


In other American tests the presence of roughage did not 
appear to influence the digestibility of the rest of the ration, but 
Canadian experiments (Ref. 41) suggest that the size of the ration 
may affect the digestibility of the protein. In comparisons of 
the digestibility of a ration of equal parts hay and barley fed 
to steers at levels ranging from 2^2 lb. to 11-0 lb. of each consti- 
tuent per head per day, the apparent digestibility of the protein 
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was definitely lowered as the plane of nutrition rose. A similar, 
but smaller, effect was also exercised on the digestibility of the 
“ carbohydrates.’’ 

These effects may arise, however, more from the defects of 
the method of experiment by which digestibility is measured 
than from any real falling-off in the digestibility of the food. 
This applies especially to the data for protein and oil. 

In the “ digestion trial ” it is assumed that all the organic 
matters in the faeces come from the food, and represent the 
undigested portions of the food. So far as the nitrogenous matter 
of the faeces is concerned, however, this comprises, along with 
the undigested nitrogenous matters from the food, certain other 
nitrogenous matter coming from the animal itself (“ metabolic 
nitrogen ”). This latter consists of a constant fraction voided 
when the animal is fasting, and a variable fraction dependent on 
the amount of both total dry matter and of indigestible dry 
matter in the diet. The higher these two items, and especially 
the latter, the greater will be the amount of metabolic nitrogen 
voided, the richer in nitrogen will be the fseces, and therefore 
the lower the result for the apparent digestibility of the nitro¬ 
genous matter (crude protein) of the food—since this is arrived 
at by deducting total nitrogen voided from total nitrogen 
consumed. 

Owing to this complication the results obtained for the 
apparent digestibility of protein in foods very poor in protein, such 
as straw, are very inaocurate and misleading as indications of the 
real digestibility of the protein. In recent experiments at the 
Hannah Dairy Research Institute (Ref. 42), for example, the 
protein of straw which showed an apparent digestibility of 30 per 
cent,, proved after correction for the metaboSo nitrogen present 
in the fseces to have a true digestibility of 100 per cent. 

In these experiments with goats, sheep and cows the metabolic 
nitrogen excretion on a normal diet averaged about 045 gm. 
per 100 gm. of dry matter intake. 

In further experiments at the same centre it was found that 
the faecal nitrogen excretion, and therefore the apparent 
^gestibdlity of a protein, varied according to the requirements of 
the animal, and also according to the biological value of the 
protein ingested. The higher the biological value of a protein 
the lower is the apparent digestibility. Similarly, the greater 
the requirement of the animal for protein the higher is the 
digestibility. 

Pigs, 

Meat Meals ,—^Data for the digestibility by pigs of three meat 
meals of widely differing fat content, m^e from the same raw 
material, have been obtained in tests at Cambridge (Ref. 43). 
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The high fat ” meal was obtained by digestion of the raw 
material at 246®F. in a steam-jacketed melter and draining off 
the molten fat. From this material the ‘‘ medium fat ” material, 
representing the ordinary trade product, was then prepared by 
passing through an expeller press to remove further fat. From 
this grade the low fat” meal was then made by dissolving out 
the bulk of the remaining fat by extraction at 300°F. with 
petroleum benzine. On the basis of dry matter the three meals 
contained 66-4, 71-6 and 71*7 per cent, crude protein, and 18*8, 
11*1 and 3*2 per cent, of fat respectively. Digestibility was 
relatively high in each case, the coefficients for the organic 
matter being 88*3, 93*1 and 83*9 per cent, respectively. The 
advantage here in^cated in favour of the “ medium fat ” meal 
was shown also in the digestibility of the protein. In the case 
of the fat the digestibility fell as the amount of fat in the meal 
decreased, the coefficients being 95*4, 89*0 and 82*3 per cent, 
respectively. Taking all ingredients into account, the “ medium 
fat ” meal was thus the most digestible, and the “ low fat ” meal 
the least digestible of the three samples. For certain purposes, 
however, such as the feeding of pigs for bacon, the advantage 
of higher digestibility in the case of the former may be more than 
offset by greater risk of lowering the quality of the carcase fat 
(see next section). Palatabflity also is a factor that cannot be 
ignored in the case of meat meals, being often so low as to lead 
to unsatisfactory consumption (Bef. 51). 

PtmUry. 

Wheat Offals ,—^Data on the digestibility by poultry of broad 
bran, straight-run middlings and fine middlings are available from 
trials at Cambridge (Ref. 44). 

Bran showed a low digestibility for all constituents, especially 
fibre (9*2 per cent.). The organic matter as a whole was only 
39 per cent, digestible, as against figures of the order of 65-75 
per cent, obtainable with pigs and ruminants. As a source of 
nutriment for poultjy bran must clearly be regarded as relatively 
dear, and its inclusion in chick-feeding mixtoes can be justified 
only on dietetic grounds. This justification is given by the 
improved appetite, and consequent improved growth, of the 
chicks on the mixtures containing bran. 

The ‘‘ straight-run pollards ” used contained 6*1 per cent, of 
fibre and the organic matter showed the fairly satisfactory 
digestion coefficient of 63 per cent., despite, again, a very low 
fibre digestibility (5*4 per cent.). 

The ** fine middlings ” used contained only 1*9 per cent, of 
fibre^ and thus constituted practically a flour. This is evident 
also in its low content of protein (8-4 per cent.). The digestibility 
of the organic matter of this product was naturally (84*6 
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per cent.) and comparable with the level attainable with other 
low-fibre foods. Middlings of this fineness are apt to give trouble 
by clogging the beaks of the birds, and for this reason it is 
advised that they should not form more than 40 per cent, of the 
total mash. 

In chick rearing experiments with which the digestibility 
trials were supplemented, a mixture of bran and weatings 
appeared to form a biologically better balanced food than either 
separately. 

Dried Molassed Sugar-beet Pulp .—^In view of the excellent 
digestibility results for this feeding-stuff obtained with pigs, 
the results of trials at Cambridge (Ref. 44) with poultry are 
very surprising and disappointing. The organic matter proved 
to be only 17'5 per cent, digestible on the average of four birds. 
Even the nitrogen-free extract carbohydrates ”), which must 
have included a proportion of sugar, was only 22-1 per cent, 
digestible. The digestibility of the 13-6 per cent, of fibre in the 
pulp was so low that it could not be measured. As the results 
were obtained by a difference method it is probable that they 
under-estimate somewhat the true digestibility, but should they 
be confirmed by further tests it is very unlikely that the hen 
will become a serious competitor with the ruminant for this 
feeding-stuff. 

Hushless Oats .—Data for the digestibility of the ordinary oat are 
obviously not applicable to huskless oats owing to the presence of 
a large proportion of husk in the former as consumed by live stock. 
The interest recently aroused in the growing of huskless oats has 
led, therefore, to digestion trials, the results of which are given in a 
report from Armstrong College (Ref. 45). In these trials the 
digestibility by poultry of Victory oats and huskless oats was 
determined, with the average results summarized below :— 


Percentage DioESTiBiLiTy. 

Victory. 

Huslsless. 

Total Organic Matter 

69>8 

86*2 

Crude Protein .... 

77*4 

82*2 

Ether Extract (** Oil ”) . 

83-5 

62-4 

Fibre . 

8*8 


N-free Extract (“ Carbohydrates *■) . 

76*8 

90*8 


The high figure for the organic matter of the huskless oat puts 
it in the highest order of digestibility. This is confirmed further 
by the high coeflficient for crude protein, but it is not obvious 
why the oil of the huskless oat should have proved so much less 
digestible than that of the Victory o^t. The calculated starch 
equivalents of the two oats as used were 58*1 per cent, for 
Victory and 70*2 per cent, for the huskless oat, which implies 
roughly a 20 per cent, superiority of the latter for general pro¬ 
duction purposes when used in a properly balanced ration. The 
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mineral content (2-0 per cent.) of the huskless oat was appreciably 
lower than that of the Victory oat (4-0 per cent.), but the 
difference is probably mainly attributable to the relatively 
valueless minerals of the husk of the latter, which are not repre¬ 
sented in the formOT. 

Whole V. Ground Grain .—^In Russian experiments on this 
question (Ref. 46), using a mixture of three parts oats with four 
parts wheat, no improvement of percentage digestibility was 
effected by grinding the grain, apart from an apparent slight 
increase in the digestibility of the oil; but the meal was digested 
at an appreciably faster rate than the whole grain. The use of 
a proportion of meal in the ration thus enables the bird to obtain 
in a definite period more nutritive material than if grain alone 
be fed. The optimum proportion wiU probably vary under 
different conditions of production and at different seasons of the 
year. 

Vn.—F at Problems. 

The study of the factors that determine the quality of the 
fat in the carcase of the meat-producing animal has been steadily 
gaining in importance in recent years and must now rank as one 
of the ma jor problems of animal husbandry. The mam featimes 
of the problem, in so far as it is associated with nutrition, have 
been outlined in previous reviews, and it will suffice here to 
recall that interest largely centres upon the oil supply in the 
food, which by its quantity and character may have a determina¬ 
tive influence upon the quality of the carcase fat. The bulk of 
the latter will normally be produced from the carbohydrates of 
the food, and in so far as it is so produced will tend to be normal 
in character for the class of animal consuming the food. That 
part of the body-fat which comes from the oil of the food, how¬ 
ever, will tend to vary with the character of the food oil, and 
especially with its content of olein and similar ingredients which 
derive from oleic and other unsaturated acids. These ingredients 
tend to produce a soft fat and therefore are particularly liable 
to create difficulties in the production of those forms of fatty 
produce, such as pork, bacon and butter, in which the fat is, 
at best, somewhat soft in character. It is not surprising, therefore, 
that a great part of the work on the subject has been concerned 
with these particular products. A few examples from the past 
year’s literature may be noted here. 

A Canadian report (Ref. 47) summarizes the results of some 
studies on the causes of soft bacon. As a criterion of the firmness 
of the fat the ‘‘ iodine value ” was used, this being a figure based 
upon the power of the fat to absorb iodine, which power rises 
with the degree of “unsaturation” (or, roughly, “softness”) 
of the fat, the “ value ” of bacon fat of normal consistency 
being usually about 60. 
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In the jSrst experiment oats (an oily food) and barley were 
fed in varying proportions, together with separated milk, to 
different groups of pigs on pasture. No soft fats were produced, 
although the iodine value increased slightly with the proportion 
of oats fed. In a similar experiment in which wheat replaced 
barley in the rations, satisfactory firmness was obtained in the 
carcases. The weight of the pig at slaughter, within the range 
of 180 to 225 lb., did not seem to have any appreciable influence 
on the firmness of the fats, nor did variation in the quantity of 
protein fed. 

Some evidence was obtained, however, that low-temperature 
conditions may be a predisposing cause of softness. Thus the 
iodine value of 150 samples of fat taken in summer was 58*2, 
while that of 72 samples in winter was 62. (Similar differences 
are abo shoTm by unpublished data from the Harper Adams 
experiments, in which, with widely varying fat-contents in the 
rations, the average iodine value of 305 samples taken in the 
warmer months was 59*2, and for 246 samples in the colder 
months 62*9.) 

Figures are also given showing a correlation between rate of 
live weight gain and softness of fat. Pigs with a daily live weight 
gain of less than 1 lb. tended to produce a higher proportion of 
soft carcases than those which grew at a faster rate. There was 
also some evidence in the iodnie values of pigs from different 
litters that firmness of fat might be an inherent characteristic; 
which suggests that selective breeding for firmness of fat should 
be a feature of a systematic breeding policy. 

Supplementary to these Canadian observations, mention may 
be made that the Harper Adams data referred to suggest further 
that an average iodine value of 60 or less is difficult to attain 
if the proportion of oil in the ration appreciably exceeds 2 per 
cent, in winter or 3*0 per cent, in summer. The seasonal difference 
is doubtless associate with the generally better growth made, 
and the lower consumption of food (and therefore of oil)^ in the 
warmer than in the colder months. 

The influence of food oil on bacon fat needs particularly to 
be kept in mind in connection with the use of codliver ofl in 
pig-feeding. This is clearly brought out in one of the Harper 
Adams experiments (Ref. 48). Ad. addition of 1 per pent, of 
codliver oil to the diet had a detrimental effect upon the firmness, 
colour and curing quality of the carcase fat, even in cases where 
the use of the oil was discontinued after the pigs reached 100 lb. 
live weight. In those cases where the codliver oil was given up 
to the time of slaughter the effect was particularly marked. Where 
any supplement of vitamin A may be necessary in pig fattening 
it would seem preferable, therefore, to give this in the form of 
greenstuff, either fresh or dried* 
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The influence of rate of growth upon softening effects referred 
to above seems also to be brought out in experiments at Cam¬ 
bridge (Ref. 49) on the effect of different cereals on the composi¬ 
tion of the body fat of the fowl. Previous work at this centre 
has demonstrated that in the fowl, as in the pig, a close relation¬ 
ship exists between food fat and the body fat made from it. The 
cereals tested in the later experiment were maize, oats and 
barley, fed along with dried separated milk. The iodine values 
of the oils of all these cereals are high (103-113), but whereas 
barley contains only about IJ per cent, of oil, oats and maize 
contain about three times this proportion. The results were in 
accordance with expectation in showing a softer body fat from 
the oats and maize than from the barley, the former, however, 
being of about normal consistency for the fat of the fowl, whereas 
the fat from the barley feeding was rather firmer than normal. 
Judged by practical standards, therefore, no objection could be 
rais^ to the quality of the fat from either the oats or the maize 
ration. 

The reason for the less potent softening influence of maize 
in poultry fattening compared with that commonly debited to 
it in pig fatteinng doubtless lies in the fact that, in the former 
case, the fattening period is short, seldom lasting more than 
12-18 days, during which time not much fat can be formed from 
food-oil; whereas in the case of the pig the fattening process 
extends over many weeksj during which time a much greater 
fraction of the body fat may be formed from food-oil. 

Another factor associated with quality in fat is its colour, this 
also being associated to some extent with the food. On this 
point a report from Cambridge (Bef. 60) raises interesting possibi¬ 
lities for further study. The experimental work was carried out 
with rabbits, but the conclusions may prove to be generally 
applicable to other classes of animal. The tentative conclusion 
suggested by these results is that in fattening a portion of the 
pigment from the food is laid down in the fat, but that when 
such fat is used for body maintenance the pigment is not wholly 
reabsorbed, but concentrated in the fatty tissue, thereby deepen¬ 
ing the colour. This would explain why the fat in old cows and 
steers, which have undergone seasonal fluctuations in condition, 
is usually of a darker tint than that of young cattle which have 
fattened steadily; it may explain also why animals that have 
been once fat, and are afterwards killed in poor condition, are 
usually darker in colour than fat animals. 

VIII.— Pig Febdikg Expeeimbnts. 

Eestricted Feeding. 

Further data are now available on the influence of varying 
levels of food supply upon growth rates, carcase quality and 
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economic returns. It may be recalled (see Jowr., Vol. 97, p. 312) 
that tests at Cambridge on individual feeding lines showed a 
distinct advantage from restricting the allowance of food to pigs, 
from 65 lb. live weight onwards, to a level about 25 per cent, 
below the amount they would take if fed ad lib. at two feeds daily. 
The further evidence then reported from group-feeding tests 
on similar lines was conflicting, but on the whole confirmatory 
of the Cambridge experience. 

Two further tests (Ref. 48) on group-feeding lines at the Harper 
Adams College have given results favourable to restriction so 
far as efficiency of utilization of food is concerned, but indecisive 
as to effect upon grading and financial returns. In the first 
experiment, carried out in the summer of 1936, 90 Large White 
pigs were used to get ioformation on the effects of three degrees 
of restriction of food supply (10, 15 and 20 per cent, below 
“ full-fed ”) introduced after three points of live weight (65, 85, 
and 100 lb.). The results were indecisive as between the various 
degrees of restriction and the points of live weight at which they 
were introduced ; but, taking the restricted groups as a whole, 
they showed a clear ad.vantage in food economy, back-fat 
grading and financial returns, the last-named amounting to an 
average of about 2^. 6d. per pig over the returns from “ full 
feeding.” 

In the second experiment, carried out in the following winter, 
three lots of 20 pigs each (housed in groups of five pigs) were 
used to test the effect of a 15 per cent, and 20 per cent, reduction 
of food supply introduced into each sub-group of five pigs after 
its average weight reached 100 lb. In this case the restriction 
again enhanced the efficiency of utilization of the food, but 
there was no significant difference in either grading quality or 
financial returns. There was also no sig^oant difference 
between the 15 per cent.*and 20 per cent, restrictions. In each 
experiment the difference as between the restricted and unre¬ 
stricted pigs, in the time required to dispose of all the pigs at 
saleable weights, was surpisingly small. 

In another restriction experiment, carried out at the Rowett 
Institute (Ref. 61) two lots of 12 pigs each were fed literally 
ad lib. from dry feeders and compared with two other similar lots 
rationed on a scale providmg for an initial daily allowance of 2 lb, 
per pig for pigs of about ^ lb. live weight, with an increment 
of i lb. per pig per day each week thereafter, increasiog to 4 
maximum daily allowance of 6| lb. per pig. In this case the 
controlled rationing proved superior to the ad lib. feeding as 
regards efficiency of food utilization and carcase grading. Of the 
two types of dry feeder used for the ad lib. lots, one was evidently 
not very efficient, as the pigs on it required 12 days longer than 
those on the other feeder, and secured only 10 lb. more food per 
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head. As between the more eflSicient ad lib, feeder and the 
rationed dry feeding, the average pig in the latter consumed 
87 lb. per head less food, but required 21 days longer to give the 
same live weight gain. The second rationed lot, which was 
“ wet fed,” did rather better, consuming 90 lb. per head less food 
and taking only 12 days longer than the better of the two ad lib, 
lots. 

The problem of restriction is obviously more complicated 
under ^oup-feeding than under individual feeding conditions, 
and reliable guidance will be possible only when a large mass of 
comparative data, obtained under varying conditions, has been 
accumulated. 

The following data from four Swedish experiments (Ref. 52) 
are of interest for comparative purposes. 


Group. 

Feeding. 

Av. Daily 
Live Weight 
Gain. 

gm. (=lb.) 

Food Units 
per 1 kg. 
L.W. Gain. 

A 

Standard throughout .... 

613 (1*36) 

3-82 

B 

Standard up to 50 kg. (110 lb.) full-fed 
thereafter. 

623 (1-37) 

3-92 

0 

Full-fed throughout .... 

637 (1-40) 

4*04 

B 

Standard to 50 kg. (110 lb.), then 10 
per cent, reduction 

592 (1-30) 
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AU groups were fed to an average weight of approximately 
200 lb,, and the slaughter losses for the different groups were 
practically the same, 25*3-25'7 per cent. The results are sub¬ 
stantially in accord ^th British experience summarized above. 

In a study of recent investigations in Denmark the same 
author arrives at the foUowing conclusions (Ref. 52) :—(1) A 
food consumption of 3*34 feed units per kg. Jive weight gain is 
a satisfactory average to aim at. (2) Shorter pigs show a slightly 
higher food consumption than longer pigs, because of being 
fatter; an increase in back fat thickness from 3-3 to 4*8 cm. 
causes an increase in food consumption from 3-40 to 3-47 feed 
^ts per kg. live weight gain. (3) Breed and ancestry are of 
mportance in determining food utilization, (4) Intensive fatten- 
ing is the most economical method from the point of view of 
food consumption, but too rapid fattening leads to carcases of 
poor quality. The feeding of bulky foods, such as grass, green 
foods and potatoes, in the last weelm of fattening is recommended 
in order to retard the onset of slaughter maturity and thereby 
improve carcase quality. 

Lastly under this heading, although the subject is only in 
part associated with control of food supply, reference may be 
made to the valuable studies of Hammond and bis colleagues on 
the hiring of body proportions and the differential growth and 
fattening characteristics of the various parts of the body upon 
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the ultimate economic quality of the carcase. Their latest con¬ 
tribution (Bef. 53) is full of matter of great interest. 

Influence of Cfroup Size, 

There is a common belief in practice that animals tend to 
do better when housed and fed in small groups rather than in 
large groups. Doubtless there is some truth in this when a certain 
size of group is exceeded, but the results of a comparison at the 
Bowett Institute (Bef. 51) with groups of 4,6 and 12 pigs suggest 
that with pigs there is no falling off in efficiency up to the ll-pig 
group. Probably floor space and adequacy of trough room are 
more potent factors than the actual size of the group. 

Wet and Dry Feeding, 

In the Scottish test referred to above under “ Bestrioted 
Feeding,” the restricted wet-fed lot did rather better than the 
comparable lot that received the same ration dry-fed on the 
same scale. Both lots proved superior in economy to uncontrolled 
dry-fed lots. 

In a group feeding experiment in Northern Irdand (Bef. 66) 
with five replications, unrestricted dry feeding was compared 
with restrict^ wet feeding, using two rations, one oontainiDg 
ground wheat and the other an equal proportion of pollard. The 
unrestricted dry feeding resulted in a slightly quicker growth 
than the damped, restricted feeding, but this was solely because 
the dry-fed pigs ate more meal. Judged by the amount of meal 
taken per pound of live weight gain, they were the less economical. 
Moreover, they did not gr^e as well as the pigs which received 
their food damped and restricted in amount. Neither on the 
dry nor on the wet feeding was any significant difference found 
between the wheat and pollard rations as to either growth rate, 
economy of food conversion, or grading returns. 

Indoor v. Outdoor. 

In a German experiment (Bef. 56) with young pigs, one group 
being confined indoors and the other allowed outdoor exercise, 
both groups being further sub-divided into milk-fed and non- 
milk-fed lots, the indoor pigs grew more rapidly than those 
allowed out. In both cases the feeding of niilk at the rate of 
1 litre (1-7 pint) per pig per day, along with a mixture of 3 parts 
barley, 3 oats, 2 rye and 1 fish-meal, proved beneficial. The 
influence of the milk was greater on the indoor than the outdoor 
pigs. 

Separoited Milk, 

Favoxurable experience at Auohmcruive in the use of 
separated milk along with barley meal in the proportion of 1 lb; 
meal to I gall, milk has been confirmed in a further experiment 
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(Eef. 67). An average daUy live weight gain per pig of 1*33 lb. 
was obtained on an average consumption of 1'33 lb. barley meal 
plus 1*33 gall, of separated milk for 1 lb. live weight gain. Taking 
the cost of separated Tnilk at Id. per gall., the financial return 
from the barley-milk feeding was equal to that from the standard 
ration. The rniTk ration, moreover, reduced the feeding period 
from 150 to 140 days. Grading returns were very satisfactory. 
The daily allowance of rnilk rose to 3 gaU. per head in the final 
week, and at this level caused the pens to be very wet. It is 
recommended, therefore, that a maximum of 2 gall, per day 
might with advantage be fixed, and that for the final eight weeks 
of the feeding period the barley meal allowance might be raised, 
by weekly increments of J lb., to a maximum of 4 lb. per day at 
the final stage of fattening. 

Wheat. 

The value of wheat in pig-feeding has been tested at four 
centres in Scotland under the supervision of the Advisory 
Committee (Eef. 54). Seven separate trials were carried out, 
using rations containing varying proportions of coarsely ground 
wheat. Erom the residts it would appear that ihe maximum 
proportion suitable for young weaners is about 30 per cent., but 
that when the pigs have reached about 120 lb. live weight the 
proportion may, 2 desired, be raised to 45 per cent, or possibly 
higher. 

A comparison of wheat with pollard in Northern Ireland has 
been referred to above (see wet v. dry feeding). 


Supplementary Feeding of Suckling Pigs. 

Experiments at Wye (Ref. 58) have shown marked improve¬ 
ment in growth and health of young suckling pigs from the use 
of barley water containing iron, between the ages of two and 
six weelm, as a supplement to the sow’s milk supply. Mortality 
in litters receiving this supplement was much lower, and weaning 
weights higher, than in control litters. They also sufiered less 
from scour. During autumn and winter it was found advan¬ 
tageous to continue the supplement up to the age of 12 wedrs. 
Most litters started to drink the supplement at 2-4 weeks old. 

The supplement is made by stirring barley meal into boiling 
water at ihe rate of 1 lb. per gall.; the mixture is allowed to 
cool and settle, and the cloudy “ barley water ” then decanted. 
To this Parrish’s food is added at the rate of 1 oz. to a pint of 
barley water. The mixture is supplied to the pigs in a creep at 
the rate of one pint to eight pigs, starting when the pigs are two 
weeks old. Any residue is rejected in the evening and a fresh 
supply given next morning. 
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Starch Equivalents. 

The scanty data on the starch equivalents of feeding-stuffs 
for pigs as determined by direct experiment have been augmented 
by results reported by Pingerling on carrots (Ref. 59) and sugar 
beet (Ref. 60). 

The dry matter of carrots was found to be very well digested 
by the pig and to have a mean starch equivalent of 56-9 per cent, 
as compared with 61*1 per cent, when consumed by buUooks. 
The protein of the carrot was rather better digested by the pig 
than by the bullock. 

In the case of sv^ar beet the pigs digested both fresh and 
dried sugar beet better than oxen, and with neither animal could 
any significant difference be found between the digestibility or 
utilization of the two products. With fresh sugar beet the 
starch equivalent of the dry matter was found to be 724 per cent, 
with pigs and 56*0 per cent, with oxen, the corresponding figures 
for dried beet being 764 and 54*9 per cent, respectively. 

IX.— MjSCETJiAKEOUS PrODITOTS. 

Cac€U> Shell. 

In referring to this material in last year’s Quids (p. 169, 
Journal, p. 319) mention was made of the divergence of evidence 
as to the digestibility of its protein. Recent determioations 
were quoted which showed a much higher digestibility than 
was originally found by Kellner. A more recent German report 
(Ref. 61) now inclines the balance again towards the lower figures. 
Trials with four sheep gave figures for digestibility of the crude 
protein varying between 18 and 36 per cent., whilst the true 
protein appeared to be quite indigestible. The “ carbohydrates ” 
were digested to the extent of 83 per cent, and fibre 34*6 per cent. 
The starch equivalent of the dry matter (using crude protein in 
the calculation) was assessed at about 53 per cent., which is 
considerably higher than previous estimates. 

The suitabihty of cacao shell, .up to 2 lb. per head per day, 
for dairy cows, has been demonstrated in further experiments at 
Reading (Ref. 62), in which, moreover, evidence was obtained of 
a specific influence upon fat secretion tending to raise the .p^* 
centage of fat in the milk. Support for the latter observation 
is also given in another Report (Ref. 63), in which an account is 
given of observations on two herds of 25-28 cows which received 
2 lb. of cacao shell per head daily for twelve months, along mth 
the usual dairy ration. The cows remained iu good health 
throughout and maintained their normal yield of milk. It is 
advisra in this report that cacao shell i&ould be r^arded as a 
fodder rather than as a concentrate, and that, in view cf its 
content of the alkaloid th^bromine, the allowance to a cow 
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should not exceed 2 lb. per day. This quantity should safeguard 
the needs of the cow for vitamin D, enrich the butter in this 
vitamin, and possibly tend to raise the fat-content of the milk. 

Heceffier, 

Two reports issued during the year have dealt with the 
composition and nutritive value of heather {Oalluna vulgaris). 
In the first of these (Ref. 64) the results are summarized of the 
analyses of 63 samples of the edible shoots of heather collected 
from five different centres in Scotland. On the average, the dry 
matter showed the following percentage composition: Crude 
protein, 8-06 ; ether extract, 2-73; fibre, 25-18; ash (free from 
silica), 2*13; lime (CaO), 0-54; phosphoric acid (PaOs), 0-20. 
The percentages of protein, ash, lime and phosphoric acid tended 
to fall, and of ether extract and fibre to rise, with age. The 
advance of winter caused a faU in the percentages of protein and 
ash. In the young heather only about 10 per cent, of the crude 
protein was in the form of “ amides,” whilst in the older samples 
practically aU the nitrogenous matter was true protein. 

In the second report (Ref. 65), fdmilar data are given for 
samples collected at different times of the year from areas of 
** dry moor ” in Northumberland that had been burned 3, 6 and 
7 years previously. In the youngest heather crude protein was 
at its maximum in June, but in the older heather the seasonal 
variation was less marked. Kbre was lower in January in 
samples of all ages than at other seasons. Ether extract was 
lowest in June for all ages, and there was little difference between 
autumn and winter samples. In young heather, lime and phos¬ 
phoric acid were highest in June and July. The general conclusion 
is drawn from the data that the feeding value of young heather 
is highest in early summer and lowest in early winter, but that 
five years or more after burning there is little seasonal change in 
feedmg value. 
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Gestbbal. 

Dubino the year 1934 the laying doTVii of arable land to grass, 
which had been going on for many years, had slowed down very 
considerably. In 1935 it actually stopped, and the area under 
permanent grass decreased while the area under arable cultivation 
increased. It thus seemed that the various schemes for the 
development of agriculture were at last increasing the area of 
land under the plough and bringing to an end the process of 
laying down to grass which many regard as having gone far 
enough. But in 1936 the old tendency was resumed and no less 
than 278,000 acres of arable land were lost to the plough : the 
permanent grass increased by 184,000 acres and the rough 
grazings by 14,000 acres, while 80,000 acres went out of agricul¬ 
tural use sdtogether. 

This loss of land to agriculture is at present proceeding 
much more rapidly than ever it did before : 80,000 acres went 
out in 1936 and 78,000 acres in 1935 : the figures look large, 
yet even if tliis rate were continued our agricultural land wocid 
atiU last a little over 300 years. The rate is now, however, 
increasing, for the loss between 1908 and 1935 amounted to 
690,000 acres, an average of only about 25,000 acres a year, 
if the loss should go on increasing as it has done, our agricultural 
land would the sooner come to an end. It is impossible to 
forecast what the result may be : one can only hope that the 
process will slacken off again and even that some of the land 
now lost may be restored to agricultural use. 

The figures showing the utilisation of the land are as follows : 


Z/tHization ojf I/ond—England amd Wales, 




miUons of acres. 



1908. 

1935. 

1936. 

Total Area 

• 

3713 

37-13 

87-13 

Cultivated area . 


27-35 

24-96 

24*86 

Arable !€uid 

« 

11-41 

9-40 

9-12 

Permanent Grass 


15-94 

15-56 

15-74 

, Bough Grazings . 


3-72 

5-42 

5-43 

Non-Agriculturai land 
Arable as per cent. 

of 

6-06 

6-75 

6-83 

Cultivated area 


41-7 

37-7 

36-7 

Non-Agricultural land as per 



cent, of total. 

• 

16-3 

18-2 

18-4 


Among the arable crops wheat showed tho largest fall of 
6,800 acres ; wheat still remains, however, the chief arable crop, 
occupying nearly one-fifth of the total arable area. Both oats 
and barley, on the other hand, increased in area. The sugar- 
beet area also decreased, though the fall was less than in 1986 : 
the average yield, however, increased and the total output went 
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up. The area of fruit decreased, particularly that of apples, 
but it still remained greater than in 1934 : the area under 
vegetables increased. The value of the gross agricultural output 
for England and Wales was £208,165,000 for 1935-36 which is 
about £1*3 million less than that of the year before; but since 
prices had risen the fall in volume of production was proportion¬ 
ately greater. The number of workers fell off by nearly 5 per cent,, 
however, which figure is much larger than the fall in production. 
Thus the volume of gross production per man employed increased, 
as it has been doing for some time now. This may mean that 
the workers are becoming more efiScient than they used to be, 
but the figures also bear another interpretation : they represent 
the gross output, and include the produce of all the farmers’ 
purchases—stock, fertilizers, feeding stuffs, etc. The only way 
to get at a figure for the eflSciency of the worker would be to 
find the value of the neA output, after deduction of these and 
similar items; but the data for such a calculation are not 
published. 

FSRTILIZBB CONSTOFEIOir, 

Tbe consumption of fertilizers shows no falling off. The sales 
of sulphate of ammonia in England and Wales were larger than 
in any year since 1932^, though they fell off a good deal In 
Scotland as compared with the three years 1931-1934. In 
Ireland, however, they were larger than in any year except 
1931-2. The figures are • 


Fbbtilizeb Trad® in' AuMoniUM Sulphate (Ref. 1). 
Thousands of Tons per Annum, 



Bnsland 

and 

Wales. 

Scotland. 

Xreliknd. 

Total 

1930-1 

99 

39 

27 

, 168 

1931-2 

134 

60 

45 

228 

1932-3 

151 

52 

36 

239 

1933-4 

130 

48 

33 

211 

1934-5 

132 

43 

35 

209 

1935-e 

137 

44 

40 

222 


Sulphate of ammonia is, of course, not the only nitrogenous 
fertilizer used by farmers : it accounts for only about 70 per cent, 
of the nitrogen supplied, the remaining 30 per cent, coming from 
nitro-chalk, nitrate of soda, cyanamide, etc. 

The consumption of superphosphate increased in 1935^ and 
was higher than in any year since 193L The same was true of 


^ The supexpho^hate figures include Ireland as well as Great Britain. 
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basic slag, but in this case one must go back to 1930 for a better 
year. On the other hand the consumption of mineral phosphate 
was a little lower than in 1934, though still well above that for 
1931,1932 or 1933. One of the most remarkable changes since 
the War has been the large increase in the consumption of 
fertilizers in spite of the shrinkage in the area of arable land. 
The increase has been much more marked in the case of nitrogen 
and of potash than of phosphates, as is shown by the following 
table:— . 

Consumption of Fertilizers (Qreat Britain). 


Nutrients ,— 

Nitrogen (N) (Kef. 3) 
Fhosphorio acid (P-OJ (Kef. 4) 
Potash (Kfi) (Kef. 6) 


In terms of Fertilizers :— 
Nitrogenous (20% N) 
Pho^hatio (15% P,0,) 
Potassic (15% fejjO) . 


Thousands of Tons, 


1913. 1935 (Kef. 2). 


Actnal. 

propcr- 

tion. 

Actual. 

Propor¬ 

tion. 

36 

21 

63 

3*4 

176 

10 

186 

10 

23 

1*3 

78 

4*2 


1918. 1936. 


315 

1,240 

260 


Totai. 

Cultivated area, Million acres 


1,337 

31-9 


1,S15 

29-6 


There has been a change in the farmer’s preference as between 
the various phosphatie fertilizers; the consumption of super¬ 
phosphate h^ fallen, that of mineral phosphate has risen, while 
that of slag remains about the same as before the War. It is 
difficult to explain why the use of superphosphate should have 
decreased, since the experimental evidence in most areas is in 
favour of it as against the mineral phosphate. 

The figures for Great Britain, in thousands of tons, are as 
follow^ :— 



1928. : 

1932. 

1933. 

1934. 

1935. 

Superphosphate^ . 

686*6 1 

685*3 

559*4 

602*3 

612*1 

Basic slag 

161*2 

155*4 

169*3 

233*7 

284*9 

Bone fertilizers 

— 



43*0 

46*0 

Ground mineral phoi^ate 

— 

74*6 

89*9 


105*4 

Concentrated fertilizers . 

— 

1*6 

2*6 

4*2 

6*8 


^ These figures include the consumption in Ireland also. 

^ For these figures I am indebted to Hr. A. N. Gray, Secretary to the 
Fertilizers Manufactnrera’ Association, and one of the leading authorities 
on fertihzer statistics. 













395 


Sails and Fertilizers. 

The Manttring aitd MA : j ^ Aomi£BjsT of Cbops. 

(1) Sugar-beet Fertilizer Bequirementa. 

The United Kingdom is easily the largest consumer of sugar 
in Europe, our consumption being 2,283,000 metric tons per 
annum. The home production is 694,000 tons, i.e., about one- 
third of the consumption—a remarkable achievement con¬ 
sidering how recently the industry was established here. Sugar- 
beet cultivation has developed so much that the United ILingdom 
is now the fourth largest grower of the crop in Europe, being 
surpassed only by Germany, Russia and France. 

Thanks to the support of the committee on Sugar Beet 
Education and Research, an extended series of experiments on 
the fertilizer requirements of sugar beet has been carried out 
during the past four years by Dr. E. M. Orowther and other 
members of the Rothamsted staff (Ref. 6). 

The first three years were characterized by hot, dry, bright 
summers, whereas 1936 was one of the wettest seasons since the 
introduction of sugar beet into this country. In the first two 
years the centres chosen were distinctly above the average in 
fertility, but in subsequent years there were more soils of lower 
fertility, and the average yield of the experimental crops was 
close to the country’s mean. 

A general view of the nature of the fertilizer effect year by 
year, taken as an average over all soils and also grouped by soil 
types for 1936, is presented in the following table, the yields 
bemg expressed as cwt, of sugar per acre :— 



1 




1936. 





1936. 


1933. 



1938. 

Coarse 

Fine 

Light 

Heavy 

Clay 

Fens. 






sands. 

sands. 

loams. 

loams. 

loams. 

JS[o. ot centres. 

13 

15 

23 

28 

9 

5 

8 

4 

3 

2 

Mean Yield . 
MflAK 

Bbspoksb to 
Sulphate of 

AmnriftTilfl. 

I 

37*6 

47*6 

1 

32-4 

36-6 

35-3 

30>8 

41*4 

86-1 

38-9 

■ ,i 

41-X 

2 cwt. 

+0*37 


+1*8 

4-5-S 

+8-3 

+4*4 

+4«0 

+4-9 

+7-0 1 

+31 

4 cwt* 

— 

+3*0 

+2-7 

+7-7 

+1-6 

+6*9 

+6-6 

+9-2 

+9*9 j 

+0*8 

Super¬ 







phosphate 











Scwt. 

+0*34 


-|"0*1 

+1-9 

4-2»3 

+1-3 

+3-0 

tssm 

+2*6 

+1*2 

6 cwt. 
Muriate of 



-1-0-4 

+3-0 

+4-2 

+2-7 

+37 

+1*2 

+4*3 

+0*2 

Potash 
li cwt. . 
2|cwt. . 

+0-75 

4-1-4 

+0'8 

4-1-2. 

+1-8 

+2'6 

+0*8 


+0-0 * 

+2.1 



+0'9 

+1'9 ! 

+3*3 

-h4-4 

+1*6 ; 

L-*X*2 

-1-4 

+4*2 , 


In 1936 the response to the single application of nitrogen 
(2 cwt. sulphate of ammpniaper acre) was, bh the average, when 
measured in weight of sugar pet acre, almost four times as great 
as that obtained in the three previous Masons; the double dressing 
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gave about three times as much as in the earlier years. This 
difierenoe was mainly accounted for by a larger increase in 
weight of washed roots, but partly also by the fact that the 
addition of nitrogen had a much smaller depressing effect on the 
sugar percentage in 1936 than in previous years. Thus in the 
three dry years 1933-35 the single dressing of sulphate of 
ammonia reduced the sugar percentage by 0*25 per cent.; in 
1936 the reduction was only 0*06 per cent. For the double 
dressings the corresponding figures were 0*52 per cent, in 1934-6 
and 0*18 in 1936. The effect of sulphate of ammonia on the 
5 deld of tops was, contrary to expectation, not much greater 
in the wet season than in the dry years. 

The responses in total sugar, following the use of superphos¬ 
phate, were quite small in the three dry years but considerable 
in 1936, being statistically significant at 10 of the 26 centres. 
In 1936 phosphate also had a marked effect on the yield of 
tops, the average increase being 0*72 tons for the 6 cwt. dressing. 
At several centres in 1936, and especially on the heavier soils, 
the effect of superphosphate in hastening the development of 
the plant was very marked. 

The single application of muriate of potash (1J cwt. per acre) 
gave much the same increase in 1936 as in previous years, but 
the double dressing was distinctly more effective. When the 
results are examined on the basis of soil type it is seen that 
potash was highly effective on the lighter sods but not on the 
heavier types. Although 1936 provided so many contrasts with 
the previous years, the well-known effect of potash in increasing 
the sugar percentage of the roohs was much the same in all years, 
the figures being 


Httxifite of Potadi.. 

Increase In sugar percentage. 

1933. 

1934. 

1935. 

1936. 

li 

2i 

- 

+0-23 

+0-22 

+0'16 

■fO'24 

4-0*14 

40*24 


In addition to testing the average over-all effects of the 
several nutrients, the experiments were designed to discover how 
far the response to any one fertilizer depended on the presence of 
another. The only general effect was between nitrogen and 
potash. In each of the years 1934 to 1936 the response to 
either fertilizer, measured in sugar per acre, was about 2 cwt, 
greater in the presence than it was in the absence of the other. 
This positive interaction, which appears to be independent oi 
seasonal effects, emphasizes the importance of preserving a proper 
balance between nitrogen and potash in fertilizer mixtures for 
sugar beet. 
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A series of experiments with nitrogenous manures, begun at 
Sprowston in 1926 and continued since, has been summarized by 
E. T. Sykes (Ref. 7). The best effects were obtained with 4 cwt. 
nitrate of lime, or 3 owt. nitrate of soda, per acre. Sulphate of 
ammonia did not act as well as nitrate of soda. Early apphoation 
was better than late, and the best results, especially on the light 
loams, were obtained by putting the nitrogenous manure in the 
seed bed. 

(2) Malting Barley. 

A third conference on the growing of malting barley was held 
at Rothamsted on December 2nd, 1936, on &e lines of those 
that had proved so successful in the two previous years. Samples 
were sent in by growers from all the important barley-growing 
districts, each being accompanied by fim agricultural details. 
These samples were graded by an expert committee of valuers 
and were then displayed at the conference to provide the basis 
of a discussion on the technical problems barley growing. 
The grading distinguished six classes denoted by the letters 
A to F. Those in grade A were quite exceptional barleys of the 
very finest quality, and all grades from A to D would have been 
used by some brewers for then pale ales. Grades E and F 
comprised barleys that would have met a good demand for mild 
ales and stouts. All grades therefore represent malting barleys, 
the price range being about 5s. per quarter from each grade to 
the next. 

Almost half the samples feU into class E, and there were 
more in class F than in class D. The Kent samples were of 
Plumage Archer, while the Norfolk and Suffolk samples were of 
Spratt Archer or the rather similar New Cross; other counties 
sent in both Plumage Archer and Spratt Archer. 

The spring-sown barleys which graded best had also the 
highest yields, but this did not apply to the autumn barleys - 

Average yiM, bushels per acre, by grades {aU districts). 


Oxade. 




Spdng 

Autumn 




Bown. 

sown. 

A,B,0 




46 

37 

D 




41 . 

40 

E 




42 

41 

F 




37 

39 

Mean. 




41 

39 


The soil type did not affect the quality as much as xoight 
have been expected, but this means o^y that good samples can 
be grown on all types of soil—flight, m^um and heavy. Very 
early spring sowing did not give specially good results, but late, 
sowing (dffcer the end of March) led to poor quality. Few of the 
barleys gjwm after organic manures got into the top grades; 
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most of the high-grade samples had been grown with artificial 
manures which almost always included a nitrogenous manure— 
usually 1 cwt. sulphate of ammonia. There had &en more lodging 
in the lowest-grade samples than in the others (Eef. 8). 

(3) The Value of Dried Poultry Mwmre. 

Experiments on the fertilizing value of dried poultry manure 
were begun by the Eothamsted staff at a number of centres in 
1933 and have since been continued (Ref. 9). The average 
composition of the poultry manures used in the past four seasons 
has been 

Nitrogen, 3*65 per cent.; phosphoric acid (PaO^), 3*44 per cent.; 
pota^ (KaO), 1*68 per cent. 

There is thus, on the average, almost as much phosphoric 
acid as nitrogen, but the amount of nitrogen may vary consider¬ 
ably according to the rations fed or the condition of the herbage 
of the poultry runs. The material was dried to about 88 per cent, 
dry matter and was very dirty and unpleasant to hancUe. The 
ash content was about 35 per cent. 

The results of the first three years (they were years of dry 
summers) showed unmistakably that the immediate effect of 
poultry manure was generally less than that obtained from an 
equivalent amount of inorganic fertilizers. Thus at 29 centres, 
all showing clear-cut responses to nitrogen, the average response 
to poultry manure was about three-quarters of that obtained from 
an equivalent dressing of sulphate of ammonia and superphos¬ 
phate. A smaller number of experiments gave some indication 
of an appreciably greater residual value from poultry manure 
than from sulphate of ammonia, but these residual effects 
were small in comparison with the immediate effects. When, 
however, the dressings were repeated the poultry manure proved 
better than the sulphate of ammonia—^it had a cumulative 
effect. 

The results in 1936 may be summarized as follows :— 


Mean percentage imreases over no Nitrogen. 





Poultry 

Manure. 

Difference. 

Immediate effects . 

14 

35*2 


-10-2 

Cumulative effects 2zid 


(Sulphate 

of ammoni 

a better). 

and 3rd year . 

7 

30-3 

(Poultry 

37-1 

xnauure be 

•4-6*9 

tter). 


For crops requiring a good supply of active nitrogen, e.p., 
kale and roots, sulphate of ammonia showed a marked superiority 
to poultry manure, but there were indications that i^oultry 
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manure might have special value for certain other crops—^runner 
beans in 1936, brussels sprouts in an earlier year. If the full* 
scale experiments of 1936 are grouped according to crops we 
obtain :— 


Crop. 

M 

■bh 

Single 

Nitro¬ 

gen. 

Double 

Nitro¬ 

gen. 

Kale, tons per acre 

9*2 

Sulphate of ammonia 

11-6 

14-2 



Poultry manure 

9-6 

10*4 

Boots, 

20-6 

Sulphate of ammonia 

22;9 

24-2 



Poultry manure 

22-3 

22'6 

Potatoes, „ 

5-7 

Sulphate of ammonia 

7*6 

7-4 



Poultry manure 

7-1 

7-9 

Bunner beans, cwt. per acre. 

40 

Sulphate of ammonia 

41 

46 



Poultry manure 

61 

64 


(4) The valve of Organic Matter: Farmyard Manure <md 
Composts, 

Lawes and Gilbert at Rothamsted and the Voelckers at 
Woburn showed that good crops of cereals could be obtained 
year after year from artifioial fertilizers only, without the use of 
farmyard manure : this was put into practice by several large 
farmers—^Mir. Prout of Sawbridgeworth, IMr. George Bayliss of 
Wyfield Manor, near Newbury, and others. Neither Lawes, 
Gilbert nor the Voelckers, however, went so far as to say that 
farmyard manure was unnecessary, and indeed, both at Botham- 
sted and at Woburn, difficulties have been met in tryiag to grow 
sugar beet or potatoes without it. Some of the chemists of the 
19th century, however, went further than the great leaders, 
claiming that artificial fertilizers, if properly used, could wholly 
replace farmyard manure; and until comparatively recently a 
scientist was always (though usually quite wrongly) supposed by 
farmers to be a supporter of artificials against farmyard manure. 

In spite of a great amount of experiment, the effects of 
farmyard manure cannot yet be fully explained, food 

substances present—^the nitrogen, phosphoric acid and potassium 
—are not as effective as those in the standard artificial manures. 
One hundred parts of nitrogen in farmyard manure has about the 
same value as 50 in mtrate of soda or sulphate of ammonia, and 
although no good comparison with potash has been made there 
is no reason to suppose that the farmyard manure is any better 
than, even if it is as good as, the ordinary potassio feriilizers. 
For the phosphate there is no evidence one way or the other ; 
it is possible that the organio phosphorus compounds of farm¬ 
yard manure may have some special value on phosphate-starved 
land, though superphosphate is so strikingly effective in such 
cases that careful eaqperiment would be ne^ed to establish any 
superiority. 
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If the autrients are no better, the advantages of farmyard 
manure must lie in some property other than its nutrient content. 
Its meohanioal effect on the soil is, of course, well known, and 
Is probably attributable to the large amounts of straw present 
and to the fact that the decomposition to form humus has 
already started. 

There still remains, however, the possibility that some of the 
other substances present in farmyard manure may have some 
^eoial action. Some very remarkable effects of small dressings 
of farmyard manure in Kenya were described in the last report; 
for these no explanation could be given, and they therefore 
might be attributed to some mysterious action of an unspecified 
constituent. This question has now been studied in more detail 
by Hartley (Ref. 10), who finds that the effect can be perfectly 
well explained as due to the phosphorus present m the manure ; 
he was able to reproduce it entirely by a small dressing of super¬ 
phosphate. 

(5) The me of Straw as Manure. 

Mechanization, and the depression in the Uve-stock industry, 
have together brought into prominence the question of disposing 
of straw to the best advantage. It has become increasingly difficult 
to obtain adequate amounts of farmyard manure. Unrotted 
straw, ploughed in by itself, depresses the yield of the subsequent 
crop, as Lawes showed many years ago; the extra supply oi 
carbonaceous material results in a locking-up of available 
nitrogen in the organisms that decompose the straw. Some 
years ago long-range rotation experiments were laid down at 
Rothamst^ td test, among other things, various methods of 
utilizing straw. One trial is on a four-course, the other a three- 
course rotation. The results of the first complete rotation are 
now available (Ref. 11), 

In the four-course rotation expedment the effects of farmyard 
manure, of “Adoo,^’ and of straw plus artificials, are being 
compar^ both in the year of application and in the four 
succeeding years, the plots receiving their manures once every 
five years. All tibree organic manures have given a good increase 
in the ye^ of application, a much less effect in the first year 
after application, and only a small effect, if any, in the second 
year. The straw mixed with artificials has done quite well, and 
this seems a promising method, which will be further studied. 

The three-course rotation experiment is on somewhat similar 
lines, its purpose being to clear up some of the details. It agrees 
with the other in indicating that the mixture of straw and 
artificials is quite promising. Both experiments must, however, 
continue for a longer period in order to show how straw with 
artificials compares with a proper mixture of artificials alow# 
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In another experiment straw was added to the farmyard 
manure to increase its amount, and the mixture was then used 
for potatoes. The straw lowered the value of the farmyard 
manure and led to a depression of the yield. Where, however, 
artificials were added, so as to facilitate the rotting of the straw, 
the yield was increased. 

(6) Green Manuring, 

Green manuring is an old and well known method of improving 
the supply of organic matter in the soil, but unfortunately it 
is very dfficult in practice to make sure of good results. The 
Woburn experiments have shown that, unless certain conditions 
are fully satisfied, the method fails altogether. An interesting 
and important method has been worked out by Mr. R. L. Scarlett 
(Ref. 12) of Sweethope, Musselburgh, for cleaning weedy land and 
at the same time increasing its fertility. Starting out from the 
well recognized fact that much arable land is to-day suffering 
from too many weeds and too little humus, he set out to kill 
two birds with one stone and convert the harmful weeds into 
useful humus. The method consists in ploughing the land 
during winter or early spring and sowing it, in February or early 
March, with tares at the rate of 1| cwt. per acre; when these 
come into first flowers in late June they are mushed up with a 
heavy implement and 3 or 4 cwt. per acre of cyanamide is applied 
(this should be done early in the morning when the dew is still 
on the tares). The field is then left alone for six or eight days, 
when it is ploughed, and rye is sown not later than the third 
week of July. This produces a mass of green material and 
roots, which are ploughed in during autumn and are followed in 
April by potatoes or by a green crop. 

The cyanamide supplies both the nitrogen and the calcium 
carbonate shown by Hutchinson and Riclmrds to ke necessary 
for the decomposition of vegetable matter : in consl luenoe both 
weeds and green manure crops rot down rapidlyi and furnish 
valuable orgamc matter for the soil. In the one seal n the weeds 
are completely subdued, however bad they may halt been. The 
cost works out to about £12 per acre, and as Mr. Scaiett observes, 
it is very doubtful whether ordinary cultivationllnd dunging 
could be done at this price, or if so whether it would w so effective. 
No hand labour is needed, and the tractor work cHx be done in 
intervals between other work. The scheme certains seems j^orth 
wider trial. Bare fallowing in Scotland, the atBor stfjes, ja 
practically useless. m m 

i^)JShreen Manurmg"in Tropical O B ■ I 

Green manuring is much practised "in troSal clrntries. 
Tea plantations make much use of it in Assam, B 



and in Ceylon (Ref. 13). Long-growing leguminous crops sucli 
as Tephrosia and the Crotolarias are used, and in Assam give 
better results than shorter-growing crops. 

Some interesting work on this subject is being done in 
Southern Nigeria. Earlier experiments by 0. T. Faulkner 
(Ref. 14) showed that soil fertility could be effectively maintained 
on the experimental farm in Southern Nigeria by green manuring 
with a leg umin ous crop {Mucuna v^ilis) but that equally good 
results were obtained whether the Mvmna was buried green or 
out, allowed to dry and burnt in situ. H. 0. Doyne (Ref. 16) 
has now investigate this problem stiQ further. He shows that 
turning in a green cover crop increases the content of nitrogen 
and nitrate in the soil, while burning the cover crop raises the 
pH value and the available mineral content. For five years now 
the burnt plots have been as good as the green-manured plots, 
and the work is being continued indefinitely in order to find out 
how long this state of affairs will continue, or whether a time 
will come when nitrogenous fertilizer must be added. 

It is remarkable tiiat the added nitrogen in the green cover 
crop has had no effect on the productiveness of the soil, but 
this, after all, agrees with the results obtained at Woburn and 
at various other centres, where a time-gap between the ploughing 
in of the green crop and the sowing of the main crop allowed the 
nitrate to be lost through drainage, and therefore missed by the 
plant. Earlier experiments in Nigeria have shown that there 
^e production of nitrates is extremely rapid when the rains 
break after the dry season, and that a further flush occurs after 
the short dry season in August. This rapid nitrification suggests 
that the dry season may exert a partial-sterUization effect, which 
might be valuable if j)lants could immediately take up' the 
nitrate; but the rapimty of nitrate production involves the 
risk that the nitrates may be washed out by the rain, 

J. J. Theron (Ref, 16) concludes that green manuring has no 
economic justification under dry-land farming conditions with 
a summer rainfall in South Africa. In the region studied the 
feisty of arable land could be adequately maintained by arti¬ 
ficial fertilizers alone. Theron suggests, however, that as an 
alternative to ^een naanuiing the soil should be put down to 
grass for a period of .years in order to re-establish the humus 
balance and thus automatically increase fertility. 

(8) Hom^ldJVaste: Becent Changes in its Value. 

Farmers near to towns have long used household waste as 
manure, especially when they have been able to get it cheaply. 
Its character appears to be changing but it is difficult to see 
how far its manuiial value will be affected, ^is problem was 
diseased by H. Edridge in an interesting paper before the 
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Institute of Cleansing (Ref. 17) setting out the results of an 
enquiry into the quantity and composition of the refuse of a 
number of provincial towns representing a total population of 
6*4 millions, residing in 1*66 million houses. The weight of 
refuse per head appears to be getting less as the standard of 
housing is improved, which change Edridge attributes to the 
improvement in the stoves. Erom the agricultural point of 
view the important point is that the proportion of paper is 
increasing. In the samples examined in 1^5-6 the proportion 
averaged over 14 per cent., against 11 per cent, in 1933-4. This 
increased proportion of paper makes the material more bulky 
and probably detracts from its fertilizer value. Metal containers 
(i.e., tin cans) are increasing also. It is estimated that 46 tins 
per head of population are now used each year in this country, 
but as the ilimericans use 94 per head per annum we still have 
a long way to go to catch them up. The cinder, which is useful 
in lightening heavy soils, also decreased during the period, and 
amounted to only 6 per cent, of the large and 14 per cent, of the 
small material. The only ingredient of fertilizer value is the 
vegetable matter which, on the average, amounted to 13*2 
per cent, in 1935-6 against 11*8 per cent, in 1933-4. The amount 
of vegetable matter varies with the class of house, being greater 
from the better class (16*3 per cent.) than from the artisan class 
house (10 per cent.). Also it is much higher in summer (up to 
28 per cent, from the better class house) than in winter. A fanner 
who could stipulate that he was to receive household waste only 
from ‘‘ the nobility and gentry,” and only in summer, would have 
a much better bargain than one receiving the waste from artisan 
households. In winter these differences, oddly enough, disappear 
and all kinds of households come to the same level of about 8 
per cent, vegetable matter. Erom an area scheduled for slum 
clearance the refuse was mainly dust and cinders and contained 
only 2*9 per cent, of vegetable matter. The importance of house¬ 
hold waste arises from the circumstance that there is so much 
of it—over eight million tons a year for a population of 40 million. 
Of this total one-and-a-half million tons is burnable cinders and 
over one million tons is vegetable and putrescible matter having 
manurial value, apart from ^,000 tons of l^ne. At present over 
£1,000,000 a year is spent in disposing of this material* 

Various processes are now beiog tried for. making a useful 
manure out of this waste : it is to be hop^ that,; something 
may come of them. 

In India, where water-borne sewage systems are not in common 
use, the disposal of household waste is linked up with the disposal 
of night-soil. In Madras a poudrette ” has been made by 
inixnag both substances; it contains ne^ly 0*5 per-cent, of 
nitrogen, and in fidd trials at Anakapalle proved almost as 
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good as farmyard manure. A large amount is said to be available 
(Ref. 18). 

(0) Composts, 

While composts are of little agricultural interest in this 
country they are of value for horticulturists. The conditions for 
Tna.lriTig them were worked out by Hutchinson and Richards at 
Rothamsted in 1921, and a summary of the methods suitable 
for use by market gardeners and others has been drawn up by 
H. V. Gamer (Ref. 19). 

DBnoDsisroY Diseases oe Ckops. 

(1) Deficiencies of Major Nutrients, 

A useful publication issued by the Potash Syndicate describes 
and illustrates the symptoms of potash deficiency (Ref. 20); 
this subject is referred to on page 236. 

The part played by potassium in the economy of the plant 
has been much investigated by Dr. G. Rohde, especially its 
function in the assimilation of carbon dioxide, in the maki^ of 
chlorophyll and the development of roots (Ref. 21). 

(2) Minor Elements in Plard Nutrition, 

This subject continues to attract considerable attention. It 
was dealt with at some length m last year’s report, and only a 
few new references need now be given. 

W. A. Roach (Ref. 22) has devised an ingenious method for 
discovering which of the minor elements are lacking in the 
nutrition of fruit trees and also a means for supplying them. 
In a recent paper he has dealt with the shortage of iron which 
causes the yeuowing of the leaves called chlorosis in plants 
growing on calcareous soils. The condition is often called 
“ lime-induced chlorosis.” Apparently, however, it is due not 
to the presence of excess lime, but to the absence of available 
iron. The veins of the leaf, and the parts near them, may 
remain green but the rest of the leaf turns yellow : this charac¬ 
teristic distinguishes lime-induced chlorosis from a somewhat 
similar trouble caused by lack of nitrogen in which, however, 
the whole leaf turns ^^ow. Addition of iron salts to the soil 
has proved of no av^m, but the injection of iron into the tree 
was more successful. Details still have to be improved but the 
general principle seems sound. 

In other parts of the country other elements may be lacking. 
There are indications of shortage of magnesium in^arts of 
Cornwall; elsewhere manganese, copper or i^inc are lacking. 
Chlorosis is the main symptom in all these cases and it is diffi¬ 
cult, if not impoi^ble, to distinguish by eye one form of chlorosis 
from another. Roach’s method, however, shows clearly which 
partioulax element is deficient. 
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A disease of apples on the trees, which is troublesome both in 
New Zealand and in Canada (but not, apparently, here) and is 
known as drought-spot or superficial cork, is associated with a 
lack of boron, and can be cured by injecting boric acid into the 
tree or by spraying it on to the foliage. This and other “ func¬ 
tional disorders ” have recently been described by Hill (Ref. 23). 

Observations on other crops (Ref. 24) are adding to the number 
of “ deficiency diseases.” Boron in particular is more frequently 
lacking than was formerly suspected, and now that growers can 
recognize Heart Rot or Crown Rot in sugar beet (which is due 
to the lack of boron) the condition is being found to be fairly 
widespread. Swedes suffer from Brown Heart when boron is 
deficient (Ref. 25). Potatoes are apparently affected also, but 
in a different way, the symptoms being rather like those of 
Leaf Roll (Ref. 26). 

Application of borax at the rate of 20-28 lb. per acre appears 
to be a suitable remedy. Great care is needed, however, for it 
is easy to overstep the limit of safety, and to do harm. Heart 
Rot of sugar beet and fodder beet al^ occurs in Prance and it 
is remedied in the same way, by treatment with boron (Ref. 27). 

Cobalt is another element on which a good deal of work is 
how being done. Its importance was iBbcst shown in Australia, 
where it was found to remedy a live-stock disease associated with 
certain pastures. The same disease has now been found in New 
Zealand, and has again been cured by small doses of cobalt 
salts. It is not known whether the cobalt is needed for the 
plant as well as for the animal; the evidence is that it is usually 
present in plants, though only in very small amounts. Experi¬ 
ments with elements that are required only in minute quantities 
are very difficult to carry out, and although the evidence seems 
sati^actory it has been claimed that in this case the true curative 
agent is iron and not cobalt (Ref. 28). 

Obganio SuBSTiJsrcxs: Pla^stt Hokmoijixs, ssto. 

The remarkable effects on animal ^owth of those curious 
substances called vitamins has naturally led to experiments to 
find whether similar substances function in plant growth. There 
is, of course, so great a difference between plants and animals 
that no surprise would be felt if their growth mechanisms were 
different; the case is entirely one for experihient and not for 
speculation. 

Earlier work showed that extracts of farmyard manure, horse 
manure, decomposed peat, etc., had remarkably stimidating 
effects on the growth of some of the lower plants, and some 
people jumped to the conclusion that they might probably have 
similar effects on . crop growth. Puither and better expexiinents 
showed that many of Ihese effects could be explained quite well 



406 


Smls and Fertilizers. 


as due to the iron, manganese or other mineral elements present 
in the extracts, and that there was no need to assume any specific 
effects from the organic matter. Later work shows quite clearly, 
however, that organic substances do exist which greatly affect 
the method of growth : they do not actually increase it, but 
they direct it into various channels much in the same way that 
a policeman may direct streams of traffic (Ref. 29). The literature 
on the subject is very scattered, but two useful reviews have 
recently been issued which summarize the present position quite 
well. One of these is by P. Boysen Jensen (Ref. 30) who has 
done a great deal of work on the subject during the last 26 years. 
He showed long ago that the well-lmown'^tuming of the leaf to 
face the light is associated with some substance sent through 
the leaf (presumably as a regulating or directing body) and that 
this substance can pass through a film of gelatin. The lengthening 
of the young stem or leaf is likewise known to be associated 
with a substance which can also be passed out into gelatin. If 
this substance is put on to one side of the young stem,^ that side 
will lengthen more than the others so that the stem bends. All 
this, however, does not mean increased growth but only a different 
direction of growth. The substance that stimulates the lengthen¬ 
ing of the young stem of the oat retards the growth of the main 
roots (Ref. 31). 

Flowering and other phases of growth in hyacinths are also 
controlled by substances of this sort, but again the function of 
the substances is to direct the expenditure of the stock of plant 
material, not to increase it; indeed Jensen thinks it likely that 
the acceleration of flowering is associated with a depression of 
root growth and total dry-matter production. He thinks that 
if these growth-stimulating substances occur in soils (which, 
however, has not yet been shown) their effect will probably be 
to reduce root growth and dry-matter production. These sub¬ 
stances are called auxins ” : they actually occur in the plant. 

Another group of auxins is associated with root development, 
but these again cause no increase in total growth ; the extra root 
development is at the expense of a fixed total of plant material, 
and less remains available for the plant’s other heeds. 

All this research was of purely physiological interest till 
recently, when technological chemists have succeeded in preparing 
some of tnese auxins on a large scale. The root-forming substance 
(rhizopin or hetero-auxin: chemically 3-mdolylacetio acid) 
can be manufactured for practical use. Its first applications are 
likely to be in horticulture. A review of the possibilities as they’ 
appear at present has been published by M. A. H, Thicker of 
WMey (Ref. 32). Cuttings of plants (i.e., holly) soaked in 


^ Actually the ooleoptile. 
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rhizopin send out rootlets very quickly (Ref. 33). Stems of 
tomato plants coated with a mixture of lanoline and rhizopin 
thicken and curve within a few hours, and roots begin to form 
within a week; leaves also can be made to produce roots. These 
results obviously suggest the possibility of valuable practical 
developments in connection with plants, such as the mango, 
that do not easily produce roots from cuttings. 

The speeding-up of the flowering of hyacinths is another 
process of obvious practical interest. Curiously enough oestro¬ 
genic substances (the sex hormones of animals) are effective for 
this purpose. This was first shown by W. Schoeller of Schering- 
Kahlbaum A,G. The fact that sex hormones which might have 
a similar action are known to occur in the urine of pregnant mares 
suggest that they might also occur in farmyard manure and 
liquid manure. In consequence Schoeller, with two other investi¬ 
gators (Ref. 34), have examined many samples of manure and have 
tested the extracts, against properly m^e preparations of sex 
hormones, on plants grown in water culture, sand culture and 
in field plots. The results, however, were not very striking, in 
the first place, the amoimt of sex hormone in liquid manure was 
found to be very small; the urine of pregnant mares contained 
100,000 to 200,000 units per litre, while ordinary liquid manure 
contained only 1,000 to 1,500 units, even where the mine from 
a large number erf pregnant ewes and sows was included. More¬ 
over, the quantity decreased when the manure was stored. 
Farmyard manure itself was found to contain only 500 units per 
kilo. The effect of. such manures on flowering and growth was 
very variable but never very marked: an increase in growth 
(usually of the order of 10 or 20 per cent.) ^s obtained in some 
cases but it appeared to be rather a general stimulation than an 
effect on flowerii^, and in any case did not seem to be due to 
the sex hormones; The conclurion of a considerable amount of 
work is that, while there may be cases where some of those 
substances have affected plant growth, they are of no particular 
importance for crop production. The special value of farmyard 
manure must be explained in some other way (Ref. 35). 

Othbb Txpbs ox Fbbthjzbb Aotiok. 

Potassitm Permangemde, 

In 1933 Subrahmanyan and Sidappa showed that .small 
amounts of potassium permanganate and other oxidizing agents 
(hydrogeh peroxide, manganese dioxide, etc.), when add^ to the 
soil increased the growth of crops. Other papers have since been 
published (Ref. 36). The action resembles that of partial steri¬ 
lization in that the number of soil bacteria is first depressed and 
then rapidly uusreases. Greening (Ref, 37) reports that dressings 
of potassium permanganate in<»^6d the growth of grass. 
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SUicates, 

The Bothamsted Hoos Field experiments show that sodium 
silicate has, in certain circumstances, a fertilizer effect on barley 
which is specially pronounced when the phosphate supply is 
deficient. Bice, especially under dry-land conditions, appears 
to respond to silicates (Ref. 38), but the field work is not full 
enough to show when or under what conditions this happens. 
On the scientific side the subject has been further investigated 
by Achromeiko; he shows that the action consists partly in 
increasing the solubility of the phosphate, and is partly an effect 
in the plant itself. Silicates have no effect on the assimilation 
of nitrogen by plants (Ref. 39). 

The Effect of the Plaot on its Neighbours and Successors. 

A large amount of experimental work on this subject has been 
done in recent years and the results are collected in a useful 
summary by Professor Loehwing (Ref. 40). The best-known 
case in England is the harmful effect of Rowing grass on fruit 
trees, an old observation which was examined in some detail by 
the late Spencer Pickering. The effect was attributed by him to 
toxic excretions from the ^ass roots, but it can also be explained 
as due to nitrogen-starvation of the trees. A good deal of work 
is now being done on the influence of leguminous plants on 
non-leguminous plants growing with them, e,g,, the influence of 
clovers on grasses in mixtxire with them. Virtanen has shown that 
leguminous plants excrete from their roots nitrogenous compounds 
which other plants can take up, and Thornton and Niool demon¬ 
strated that grass in sand cultures benefited by being grown 
with lucerne. How important this action may be under field 
conditions is still not clear. Soya beans apparently excrete no 
nitrogen compounds (Ref. 41). 

One crop, however, is definitely known to reduce the produc¬ 
tivity of the soil after it is remov^, so that its successor suffers. 
This is the sorghum crop , (great millet, durra, KaflSir com, etc.) 
much grown in the warmer parts of the Empire. Two effects 
seem to. be produced. During its growth sorghum causes an 
accumulation of sodium in the soil; the effect is to spoil the 
soil texture, making it more compact, less permeable to water 
and, generally speaking, less suitable for plant growth. This was 
shown in 1924 in the United States by BreSizeale and by Hawkins 
(Ref. 42) and has recently been confirmed by Ayyar and others 
at Coimbatore, Madras (!]^f. 43)4 . 

Another action appears to be that the considerable amount of 
sugar in the sorghum residues: causes the soil organisms greatly 
to multiply and so to consume the nitrates which the succeeding, 
crop would otherwise hare had; this, however, is only a temporary 
trouble. - . 
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Numerous analyses show that growing plants, towards the 
end of their lives, lose a certain amount of material. Crops fall 
into two groups in this respect. One group, which includes 
grasses, cereals, roots, vegetables, etc., do not, under ordinary 
conditions of growth, pass out phosphoric acid from their roots 
into the soil; they can, however, excrete potash. The second 
group, which includes leguminous crops and oil seeds, readily 
excrete phosphoric acid, especially at flowering time. The first 
group contain considerable amounts of carbo^drate and have 
a more or less neutral sap, while the second group contain much 
protein and fat and have an acid sap. These latter plants have 
the power of taking up from the soil insoluble phosphates (which 
are unavailable to the plants of the first group) and the phosphate 
which they excrete is in a soluble and readily available form 
(Ref. 44). 

Although it is uncommon in England, a great amount of 
mixed cropping is done in various parts of the Empire, parti¬ 
cularly in India, and the system has numerous advantages. 

The ErraoT ov Soil CoismmoKS on Plant Diseases. 

This Report does not deal with plant diseases except in so 
far as they are influenced by soil conditions. Of late years we 
have heard a great deal about Whiteheads or Take-all, a disease 
of wheat which is becoming more prevalent on the lighter soils 
of Norfolk, Hampshire and Sie Yorkshire Wolds, especially where 
mechanization has led to the more frequent recurrence of wheat 
crops on the land. Much useful information on this disease has 
been collected by G. Samuel (Ref. 46). In the old four-course 
rotation there was little danger of Take-all and one heard nothing 
about it. The disease organism—a fungus called OpAiobolus 
graminis —carries over m the stubble and dies as soon as the 
stubble rots, so that it becomes serious only when wheat is sown 
on an infested stubble which stiU persists. It is doubtful whether 
the disease could persist as long as a year, and a break in fallow, 
or under some non-cereal crop such as sugar beet, should suffice 
to clear the land. The disease is more troublesome on light than 
on heavy soils : on alkaline than on acid soils: and on soite 
poor in organic matter rather than on soils well supplied. Investi¬ 
gations in Canada and the United States suggest that the presence 
of oiganic matter somehow checks the growth of the fungus, 
which effect is attributed to the antagonistic effects of certain 
soil organisms. S. D. Garrett (Ref. 46) has studied the effect of 
acidity, Australian experience su^ests that the trouble is 
mitigated by compacting a light soil and by properly manuring 
the crop. 

Wheat Is the crep most affected and b^ley is also liable to 
attack. Oats are less susceptible; under the dry conditions of 
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Austrsilia they axe practically immune, but under the moister 
English conditions they can be attacked. Many grasses also are 
susceptible, particularly barley grass, while ryegrass is very 
resistant. In planning a rotation susceptible crops should not 
follow each other too closely.. 

S- D. Garrett has also collected an account of the various 
methods for controlling soil-borne fungus diseases (Ref. 47). 
He points out that the search for resistant varieties of crops— 
which would be the best way out of the difficulty—is usually 
successful only for the more highly specialized parasites with a 
very limited host range ; hence some control measures are usually 
necessary. Three groups of methods have been devised : those 
aiming at eradicating the fungus during its resting phase in the 
SOU; those dealing with it in its active phase on the roots and 
other underground parts of the plant; and those aiming at the 
prevention of the dispersal of the fungus to fresh areas. The 
destruction of the fungis during its resting stage may be effected 
by simple starvation (aided by the action of other soil organisms) 
if the rotation is long enough and provided that there are no 
host plants among the we^s. There is, however, always an 
element of risk in this procedure. Steam sterilization is often 
adopted in glasshouse practice, but this has the disadvantage 
that sterilized soU is usually a very good medium for the growth 
of the fungus if ever it should get back again. Chemical treat¬ 
ment has not usually succeeded on the large scale. Garrett 
attaches importance to the possibility of stimulatixig the activity 
of other soU organisms in destroying the fungus or its spores. 
This stimulation can be brought about by putting into the soU 
suitable organic matter in order to promote their multiplication. 
Control during the active period (when the fun^s is attacking 
the plant) may be effected by making the conditions of growth 
better, thus improving the vigour of the plant. For example, the 
serious root-rot of sugar cane in Hawaii, the West Indies and else¬ 
where (Ref. 48), and the brown root-rot of cereals in Canada 
(Ref. 49), are both caused by the fungus Pythium arrhenomanes, 
but this is harmful only when phosphate is lacking in the soil. A 
serious root infection of cotton in the Sudan, associated with 
various fungi, becomes serious only when soil aeration is defective. 

“Rogueing” is another method of dealing with fungus 
diseases: it has succeeded fairly well on the Malayan rubW 
plantations (Ref. 50) but has not usually proved effective else¬ 
where.^ For other ffiseases it may be possible to alter the soil 
Gonchtions so as to make them uiifavourable to the fungus wMe 
leaving them favourable to the plant; thus potato scab (Ref. 51), 
cotton root-rot (Ref, 52), and take-all of wheat (Ref. 53) are 
all decreased by applying organic manure or by plpugfaing in 
green crops; these increase the activity on other organisms 
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which destroy the disease fungus. Other diseases can be con* 
trolled by changing the reaction of the soil. Some diseases are 
more likely to occur on certain soil tj^es than on others : thus 
the Panama disease of bananas is most prevalent on light sandy 
soils (Ref, 54). Andrews has confirmed and extended an earlier 
observation of Massey that the flooding of land infected with 
black-arm of cotton kills the organisms and,^o controls the 
disease (Ref, 56). 

Soil Insects. 

Those who were farming during the War will remember the 
very serious trouble caused by wireworm as soon as the ploughing 
up of grass land began. No effective method for des^g with 
this pest was then known, nor has one since been found, but 
experiments have been carried on for some time at Rothamsted 
by W. R. S, Ladell and some definite progress has been made. 

Hitherto the great dfficulty in maki^ any experiments on 
soil insects has been to estimate their numWs in the soil; 
it has been possible only to say that they were few or many, or 
that a given treatment apx>ear^ to have encouraged or depressed 
them. Ladell (Ref. 56) has devised a flotation method whereby 
the insects in a sample of soil can be got out and counted, so 
that he is able to ^ow definitdy the effect of any particular 
treatment on their numbers, and to follow this up by further 
observations on the subsequent recovery after any attempt at 
suppression. A sample of 4 to 8 lb. of soil is stirred up in a 
strong solution of magnesium sulphate (specific gravity I-11) 
through which a fine stream of air bubbles is continually blown. 
The insects, which are all lighter than the solution, rise to the 
top and are slid off on the froth first into a settling chamber 
where the soil is deposited and then on to a filter paper. The 
magnesium sulphate flocculates any clay in the soil and is so little 
toxic that insect eggs removed can be hatched out. 

The figures obtained by this method are very much larger 
than those foxmd by Morris’s earlier method. For the Broadbalk 
soils the following results, in millions per acre, were obtain^ by 
Ladell’s apparatus:— 

XottiXirertebiates. IiueotB onlr. 
Manured . . . 84-6 69'3 

‘Unnuauned . . 38*2 33'5 

These figures are nearly 10 times Morris’s values. 

K. B. Bavreja has examined 300 samples ol soil in 14 months, 
and the maximum number obtained indioated a ]^pulation of 
466 millions of soil animals per acre; the total included 47& 
million insects, of urhioh the majority -yrere OoUembola. Baweja 
has also studied the return of tito fauna to soil which ^d been- 
oomplet^ stadlized by heating to 212*^*. He used plots of 
d feet by 0 feet and toed: ihe samples from an inner square of 
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7 feet by 7 feet. Four plots were sterilized in February and 
four in May, in each case to a depth of 12 inches. Two plots of 
each set were isolated by a barrier to a depth of 12 inches from 
the surrounding ground, so that reoolonization was possible only 
from above and below. 

His results, briefly stated, are :— 

(1) The time taken for the sterilized plots to build up a 
population equal to that of the control averaged seven months 
in the case of the unenclosed plots and flve months in the case 
of the enclosed ; these figures apply to both times of sterilization, 
viz., February and May. 

(2) The return of the insects was more rapid than that of any 
other group. 

(3) Collembola and Diptera (flies and their grubs) predomi* 
nated, with Ooleoptera (beetles) and Hemiptera (bugs) next in 
importance. 

(4) Both sterilized and control plots showed a peak of popu¬ 
lation in late autumn (October and November), 

Ladell has carried out a series of field experiments on the 
effect of insecticides on wireworms and on the oat eelworm 
(Heterodera JSchacktii), 

Soni Ftnsroi abtd AotmoMvoETES, 

Studies of the fungi and actinomycetes (a group of primitive 
fungus-like plants) of some of the Bothamst^ soils show that 
these organisms are more numerous and varied on fer^e than 
on poor soils. The numbers showed no clear periodicity, though 
they seemed to be lower in winter than in summer. There was 
no evidence of any specific soil mioroflora determined by particular 
manurial treatments, but certain forms were more prominent 
under continuous mangold growing than under continuous 
wheat; in the former ease, Penicillium and forms of Dematium, 
and in the latter case (under wheat) Fvsaria were more prevalent 
(Ref, 57). 

Soil Auqm, 

Prof. Fritsch (Ref. 58) has brought together the known facts 
in regard to the life of algae in the soil. Starting from Dr. 
Bristol’s investigations (which show that, in the Rothamsted 
soils, algae were numerous at the surface and again at a depth 
of 4 inches below the surface) Fritsch inclines to the view that 
only those forms near the surface are likely to play any part in 
relation to soil fertility. Here they increase the supply of organic 
matter, they may help to bind the soil and, in association with 
bacteria, to fix nitrogen. On the other hand, those buried 4 inches 
in the soil are, he thinks, inactive. Presumably they get washed 
down there, but whether they ever get up again is not known. 
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Algse have been supposed to play an important part in the 
aeration of the roots of rice grown in water or in waterlogged 
soil. In Java, however, this view is not accepted : there it has 
been shown that the roots do not in fact need oxygen, and that 
the plant is not injured when nitrogen or even carbon dioxide 
is bubbled through the culture solution in which it is growing. 

CULTIVATIOlSr. 

For a number of years experiments on cultivation have been 
made at Rothamsted (Ref. 59) and these have brought out the 
important fact that the value of cultivation lies not so much in 
the work itself as in the circumstances under which it is done. 
Neither subsoiling nor twice ploughing (autumn and spring) had 
much effect on the yield of sugar beet. Heavy rolling increased 
the yield of sugar beet only where sulphate of ammonia was 
given. Rolling and harrowing increased the yield of wheat, both 
of grain and straw, but rolling alone increased only the straw 
and not the grain. Inter-row cultivations, beyond a rnrnimum 
amount needm for keeping down weeds, had no beneficial effect 
on the yield of sugar beet, kale or potatoes. In ten years of experi¬ 
ment, rotary cultivation ^d not prove as effective as the standard^ 
methods of ploughing and harrowing, whether for swedes, 
mangolds, wheat or barley, but it was better than the cultivator 
alone, especially if this was used only to a shallow depth. There 
was no advantage m ploughing deeper than 4 inches for cereals, 
but for mangold it was better to plough to a depth of 8 inches. 
Once in a way, if time is pressing, it is possible to omit ploughing 
and start the seed bed by using the cultivator, putting it in 
deeper than 4 inches; but this cannot be done more than once, 
otherwise ihe yields suffer (Ref. 60). Of course, these results 
have to be used intelligently. 

FAtiownsra. 

The Rothamsted experiments on fallowii^ still continue : 
they show (Ref. 61) that on poor land fallowing has a strikmg 
infiuence on the crop that immediately follows, but that the 
effect lasts for one crop only and does not show in the second 
year. On better manured land, the effect of the fallow wat 
very much less, and a wet winter also greatly diminished it* 
value. 

I4AKD DbACSTAOB. 

In drawing up drainagedeflation it is essential to have some 
basis on which to assess the charges which are levied in the form 
of drainage rates. The method adopted in the Land Drainage 
Act, 191$, is to assume; that all land up to a contour line drawn 
8 f^t higher than the level of the h%h^t recorded fiood will 
b«^t byJhe schemes, and k therefore made liable to rates. 
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Tidal areas, of course, are excepted. In some instances occupiers 
have objected on the ground that land standing as high as 8 feet 
above the flood level cannot benefit from drainage operations. 
The question has recently been re-examined by B. A. Keen 
(Ref. 62), who shows that this contour is quite a good line to 
take, and probably as fair as any other. 

Elbotrio Heatino op Soils. 

Mr. F. A. Seorett, the well known intensive market giardener, 
had tried a krge-scale experiment on heating soils for early 
market-garden crops grown under Dutch lights, but found the 
cost too great. The results are described by C. P. Quarrell in 
Ref. 63. 

Lime, Limestone ant> Chalk. 

Great interest has recently been aroused in the old practice 
of liming; unfortunately liming is nowadays less often done than 
it should be, though its beneficial effects are so well known that 
there is no need to restate them. By the recent Agriculture Act, 
1937, one-half of the cost of lime (the cost delivered at the farm) 
will be refunded to farmers and horticulturists provided the 
quantity purchased is not less than 2 tons, that it has been 
produced in the United Kingdom and that it has been supplied 
by approved suppliers. Prices are not to exceed those operating 
on May 1st, 1937. Standard rates of contribution, representing 
as near as may be one-half the costs, will be paid to farmers who 
dig and cart their own supplies of chalk. 

The best ways of using the lime were recently set out by the 
writer (Ref. 64). The need for lime depends, of course, on the 
condition of the soil, but it is not the same for all crops ; some 
are more tolerant of acidity than others, Idme deficiency is 
masked by farmyard manure, so that a well-dunged soil, though 
acid, may not show signs of acidity. Potatoes, oats, rye, and lupins 
are all tolerant of acidity, and a farmer who did not wish to hme 
his land could probably get along fairly well so long as he con¬ 
fined his farming to these crops. 

There are various signs of acidity—^patchiness of crops, short, 
stunted roots, and the prevalence of mayweed and sheep’s sorrel. 

It is usually on arable land that lime shows up best, and 
there are some wonderful successes to its credit. Among the 
most striking are those at Tunstall in Suffolk, where A. W. Older- 
shaw show^ that an expenditure of 50s, per acre on chalk 
resulted, in the first ten years, in increased crops worth £64. This 
farm is not peculiar; there are thousands of acres like it. 

Grassland does not usually show anything like such good 
responses to lime. Of course, if the acidity is very pronounced, 
lime must be given, and on some of the Rothamsted grass plots 
the yield of hay has been increased by about 10 cwt. per acre 
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simply by adding lime. On the very acid grass plots at Rotham- 
sted the benefit is very marked; the limed plots not only yield 
more but suffer less than the iinlimed from winter frost and 
from spring drought. These plots, however, were already 
receiving a complete fertilizer. The unmanured plots and those 
receiving incomplete manures show no gain from dressings of 
lime. It used to be thought that lime set free potash from the 
soil and so did away with the necessity for potash manuring. 
The Rothamsted grass plots show that that is not so ; the plot 
deficient in potash shows little or no benefit from lime until 
potash is added. The jdelds of hay last year in cwt. per acre 
were :— 


Plot. 


No Lime. 

Lime added. 

7 

Complete fertilizer . 

40-7 

51-3 

8 

Without potash 

20*2 

17-9 


The plots reoeivmg farmyard manure have also failed to 
benefit from lime; indeed there was some tendency to loss of 
^eld after liming. Some of the northern pastures are greatly 
in need of lime, but there are other oases where the large amount 
of organic matter in a pasture or meadow soil masks an ordinary 
degree of acidity, so that the grass does not need it. The case 
alters completely as soon as this grassland is ploughed out, for 
the protecting conditions then change, and the arable land wOl 
need lime on fields where the grass did not. The County Organizer 
can advise as to how much Inne should be applied. There is no 
point in putting on too much; excess of lime over and above 
what is wanted for neutralizing acidity is liable to waste, and the 
rate of loss is greater in the surplus than in the case of the lime 
that is actually required to neutralize the soil acids. 

SiB Gbebiswell’s LijEm Reglamatiok. 

One of the most interesting farming enterprises in the eastern 
counties at the present time is the reclamation of poor sandy soil 
now being done in East Suffolk by Sir Bernard GreenweH. He 
has acquired, in the Butley region, 8,000 acres of land, including 
3,000 acres of arable, which was either derelict or nearly so, and by 
applying about 5 tons of chalk per acre, together with intensive 
cultivations, he has been able to bring it into effective production 
and to make it carry the stock which will still further raise the 
soil fertility. XJntfl Sir Bernard began his work.it was supposed 
that this bracken-oovered land was. unfit for agriculture, and it 
was therefore being bought up by the Forestry Commission for 
planting. He has shown, however, that the process of reclama¬ 
tion is relatively simple and that there is no justification for 
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letting the land lapse to forestry. The chief crops ^own are, in 
order of area, barley, sugar beet, oats, various folding crops for 
dieep, wheat, seeds, red clover, the kales, and a number of others. 
The live stock includes 1,800 sheep, 1,300 pigs, nearly 700 cattle 
and 86 horses. Besides cash crops such as sugar beet, wheat and 
various seeds, much is produced. Vegetables, particularly 
carrots, do well; high quality seed can be obtained, while fruit, 
especially bush fruit, flourishes. The land is in the same district 
as TunstaU, and Sir Bernard is obtaining, on a large scale, the 
same kind of results as Mr. Oldershaw has obtained on his plots. 
The r^on appears to have great possibilities and, even allomng 
for the fact that this year (1937) has been emphatically a light- 
land year, the crops at the tune of the writer’s last visit (late 
July) were looking remarkably well. The experiment will be 
watched with interest, for it is rare that the satisfaction of 
reclaiming waste land can be enjoyed in so pleasant a district 
and with so good a climate as here; more usually reclamation 
has to be done under wet and rather depressing regions. It is 
to be hoped that other landowners will follow Sir Bernard’s 
example and bring back more land to agricultural use. 
Formerly the area in question was in good repute and very 
productive, as is shown by the large farm houses and the even 
larger bams. 

GSASSLAim. 

Two important events in relation to grassland in this, country 
have been the announcement of the Government scheme for 
subsidizihg the purchase of basic skg (the refund being one- 
quarter the cost) and the holding of the Fourth International 
Grassland Congress at Aberystwytti in July, 1937. 

A full account of the work of the Basio Slag Committee of 
the Ministry of Agriculture has been given in previous Reports. 
It is suflScient here to say that the co-operation of steel makers, 
sl^ grinders and distributors, and agriculturists on this Com¬ 
mittee has enabled things to be done that would otherwise have 
been impossible. The broad result of the work has been to 
prove the superiority of high-soluble slag (80 per cent, soluble) 
and thus to encourage steel makers to produce this type of slag 
wherever the exigencies of the various processes allow it to be 
done ; slag grinders are grinding by preference the high-soluble 
matei^. A great mass of information is, now available, ap to 
the best ways of using the available supplies. 

The Grassland Conference brought together a large number 
of people from various parts of the world and summaries of their 
papers Imve now appeared in the form of abstracts (Ref. 66). 

In his president!^ address Professor B. G. Stapledon stated 
^t the most hopeful way of studying grassland problems was 
by means of regional surveys as used by the Aberystwyth workers 
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in their treatment of the grasslands of Wales. The proeedure 
was to map, classify and plan on the basis of natural regions, 
adapting to each the correct type of implements, fertilizers and 
especially the correct strains of seeds. The breeding of herbage 
plants should, he said, be carried out in the areas for which they 
were intended, and interchange of genes (by crossing) between 
different countries was more likely to be fruitful than interchange 
of seeds. Of the many factors concerned in the making of useful 
grassland the animal is by far the moat important, being followed 
by the leguminous plant. Improvement in many instances 
consists m setting up soil conations under which a suitable 
legume will grow, and then adopting a system of management to 
favour the legume as well as the grazing animal. There follows 
the possibility of growing superior herbage plants that had never 
succeeded before. The easiest way of improving much of the 
poor grassland of the country is to plough out and re-seed. The 
herbage should be grazed hard before breaking up, with a view 
to lay^ up a store of organic manure or “ stock nitrogen ” in 
the soil, iiter plough^, a dressing of lime is given, when the 
accumulated fei^ility is in a form to be cashed through some 
arable crop; alternatively the land may immei^tely be put 
back into still better pasture. Another point of the greatest 
importance is the production of out-of-season keep. Much has 
been done lately to conserve summer grass, in dried form, for 
winter feeding, but some progress has also been made in growing 
fresh grass of good quality for use between December and March, 
It is a case of species and management. Choosing winter-green 
strains of plants, the grass is heavily manured through the 
growirg stock, is further assisted by the application of a little 
artificial nitrqgen, and is rested from the end of summer onwards. 
In this way the Aberystwyth workers have secured, on occasions, 
as much as tons of dry matter per acre, containing from 14 
to 20 per cent, of crude protein, between Christmas and the end 
of March. Here agam young leys ofiEer more possibilities than 
permanent pasture. 

OONVEESION OF WoOBnAlSTD 30^X0 GbASSLAND. 

When the heavy soils b^an to go out of arable cultivation, 
in the second part of the 19th century, the art of laying land 
down to grass was not well understood. Some of the fields tumbled 
down to grass, while others were planted with trees to serve as 
game preserves or for other purposes. It not isdBcequently happens 
nowadays that the trees have to be felled in order to raise money, 
and the question then arises, what shall be done with the land ? 
It can, of course, be left for liatural regeneration, or it can be 
planted in accordance with good modem forestry practice. There 
is, however, a third possibility: to convert it into grassland. 
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All three methods will shortly be tested at Bothamsted* A wood 
was included in the Rothamsted estate which was recently 
purchased by the Trustees, but the trees were retained by the 
vendor: these are now being felled and the land will then be 
divided into three parts to be treated respectively in the three 
ways mentioned above. 

A good deal of experience on this subject has been acquired 
in New Zealand, where some 14 million acres of forest have been 
felled, of which about 12 million acres have been more or less 
successfully converted into grassland. The method is to bum the 
branches and other unusable timber on the land and then to sow 
a grass mixture. Fences are of course erected so as to control the 
stochu^. A suitable scheme of management has been worked 
out and was described at the Grassland Conference (Ref. 66). 

The kbed fob TiTMm aitd Phosphate in' GbassixAnd 
Mai^agement. 

This subject was discussed at the Grassland Conference by 
J. A. Hanley (Ref. 67) who points out that in spite of numerous 
demonstrations on the use of lime and phosphates in grassland 
improvement, deficiency in those two substances is stai the 
outstanding trouble with most of the grassland in England and 
ViTales. 

Lime deficiency occurs chiefiy on light soils and in industrial 
districts where a smoke-polluted atmosphere emphasizes the 
effects of soil acidity. Grassland in such areas has a very restricted 
flora and, when it is ploughed out, difficulties with &e charac¬ 
teristic “ mat ” and the restricted choice of arable crops, make 
the re-establishment of good grass almost impossible unless 
heavy dressings of lime are applied. Phosphates have little or 
no effect untfl lime has been given. Wild white clover will 
tolerate a wide range of sofl acidity, but desirable grasses such as 
perennial ryegrass will not. 

In England, the soils most affected by soil acidity are those 
derived from millstone grit, the coal measures, the new red 
sandstone and glacial san^ and gravels. In the north of England 
where farms on boulder clay soils, less acid than those enumerated 
above, have recently turned to dairying, lime deficiency has set 
a limit to pasture improvement. While lime will improve the 
herbage on add soils whatever the management, a phosphatic 
fertilizer will give results only where pasture management is 
reasonably good. 

Phosphate deficiency is the limiting factor over a very wide 
area and a wide range of soils, especially limestones and calcareous 
and non-ealoareous days, when under grass. 

The low recovery in ihe herbage of the added phosjAiate is 
rateer remarkable. At Cockle Park, where the effects of slag 
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have been very striking, only about 10 per cent, of the added 
phosphate has got into the herbage.^ Large areas of rough 
grazings in the north, grazings which fell away to grass during 
the period of low prices for agricultural produce, suffer mainly 
from phosphate deficiency; typical land of this character, 
recently ploughed out with a view to grassland improvement, 
gave no root crop at all unless phosphate was applied. 

In some other countries mineral deficiency gives rise to very 
obvious disease symptoms in grazing animals ; in Great Britain 
such extreme conditions apparently do not exist. Nevertheless 
evidence of mineral deficiency as a contributory cause of disease 
in live stock, especially sheep, is accumulating; unimproved 
rough grazings on the Cheviots, where such dSeases are very 
rife, have been found to be very deficient in phosphate. 

There are many similarities in agricultural conations between 
Great Britain and the Eastern United States, and it was 
interesting to leam at the Grassland Congress that the poor 
pastures of Connecticut are much improved by additions of ph<^« 
phate and of lime. As in this country, wild white clover was 
encouraged by the treatment. Nitrogenous fertilizers increased 
the gro^h of herbage, but the general . eoonomic result was not 
as good as when phosphate and lime alone were given (Bef. 68}. 
The various effects of fertilizers on the composition of the flora 
of grassland were discussed at the Grassland Conference (Ref. 69). 

Makubial Tbials ok Pastubb. 

All experimenters are familiar with the difficulty of carrying 
out manurial trials on pasture land : the effect of management 
is so great that it can almost entirely mask the effects of the 
manures, and in any case, unless the management is on strictly 
practical fines, the results can afford but little guidance to the 
farmers. The difficulties have not been completely* overcome : 
they were discussed at the Grassland Conference, where methods 
of dealing with them were described (Ref. 70). 

Tbce NBGiiBOTBn CoisninoK os mm Gbassxaki). 

A survey of the grassland of Hertfordshire made by R. G. 
Ferguson (Ref. 71) Siowed that some 18 per cent, of the land 
needed draioa^, 36 per cent, was veiy acid and more than 
60 per cent, of it, especially the London clay area, would probably 
have responded to fime. The newer pastures, however, seemed 
less in need of lime than the older ones. Along with am^ty goes 
the tendency for the land to become covert with a “ mat,” 
which prevents the development of wild white clover and of the 
better grasses. lif ty to 60 per cent, of the land received no manure 

^ In some of the Rothamsted grassland experiments higher recoveries 
have been obtain^, but never more than 25 per cent. 
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at all, 24 per cent, received potash and phosphates, and 8 per 
cent, phosphate only: the rest had some dung. The most 
prevalent weeds were of the broad-leaved type, but thistles and 
Wttercups were also numerous. Acid pastures consisted largely 
of Agrostis, Yorkshire Fog and Sheep’s Fescue, none of them of 
much value. Only a few farmers practised rotational grazing. 

Impbovbmbnt of Hill Pastubb : The Cahn Hill 
Expertmekts. 

The well known Cahn Hill eiqperiments on the improvement 
of hill grazings have been again described by Moses Griffith 
(Ref. 72). On the drier slopes of hilly land in Wales, even at an 
altitude of 1,400 feet, swards of Molinia^ Nardus and bent have 
been converted into pastures containing at least 20 per cent, of 
wild white clover andfair percentages of crested dogstail, perennial 
ryegrass, cocksfoot and Yorkshire fog. 

Marshy land can, without the necessity for expensive drainage, 
be converted into quite good grazing by cultivation, the sowing 
of cleanings, and manuring, accompanied by the heavy grazing 
and close mowing of the resultii^ sward. Bracken-infested land 
can be greatly improved by ploughing, manuring and seeding, 
with twice-yearly cutting of the bracken—^at the end of June and 
in late August. 

Three operations are necessary to achieve these results, and 
the omission of any one of them greatly reduces the degree of 
success:— 

1, Brastio cultivation, either by severe harrowing, rotary 
cultivatibn or ploughing. 

2. Manuring with not less than 6 cwt. per acre of 32 per cent, 
basic dag, of high citric solubility, together with 1 cwt. per acre 
of nitro-ohalk (or their equivalents of phosphate and nitrogen in 
other suitable forms). 

S. The sowii^ of " seeds ” mixtures made up of wild white 
clover (usually in the form of cleanings), crested dogstail, 
indigenous ryegrass and, if the soil be very poor, Yorkshire fog. 
Under good conditions the mixture should be supplemented with 
pedigree seeds of ryegrass and cocksfoot. 

The improved swards obtained have been found capable of 
carrying a sheep stock (Welsh Mountain breed) of approximately 
four ewes and four lambs per acre in summer, about 60 per cent, 
of the lambs being fit for slaughter off their dams. This compares 
with a summer capacity, before improvement, of one ewe and 
one store lamb per acre. In winter, when the old sward carried 
a very low head of stock (certainly not in excess of one ewe per 
four acres) two ewes per acre can now be carried from October 
to May, 

Good crops of rape and timiips can be grown up to altitudes 
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of 1,360 feet, and they will fatten as many as 12 or 15 lambs per 
acre, giving total live-weight increases up to 95 lb. per acre. 

Lambs and tegs can be successfully wintered by allowing 
them a two-hour period daily on winter-green grasses such as 
timothy and Italian ryegrass, the remainder of the 24 hours 
being spent on poor pasture. 

The improved swards must be rested for six to eight weeks 
at some period during the growing season, but they must also 
be grazed very hard at certain periods of the year to prevent 
the excessive formation of flower heads, otherwise the quality 
falls off. 

Young cattle over nine months old can be successfully grazed 
on the hflls during the summer months. 

Imeeovbmbot of GBAzmo by mbaits of Poultry. 

Another way of improving poor pasture is by the folding of 
poultry, either light folding or close folding in pens. The effects 
have been examined by A. W. Ling and W. E. Muir (Ref. 73), 
who give examples of the striking changes in the appearance of 
the herbage and in its chemical composition. An old pasture 
containing up to 60 per cent, of fine-leaved fescues, mostly 
tufted or matted, was in twelve months converted into a good v 
second-grade cow pasture containing a useful mixture of grasses 
and clovers; the protein in the herbage was increased from 
11 or 12 per cent, up to 16,18 and, in one case, even 22 per cent., 
and both the lime- and the phosphate-content of the herbage 
increased. Penning the poultry also improved the herbage, 
especially when cows, or cows and sheep, grazed it, and helped to 
maintain a more uniform sward by preventing the development 
of fibrous tufts. 

Wherever it is proposed to use poultry for the improvement 
of poor acid pasture, a full dressing of lime or limestone should 
be given first; indeed it seems possible that under the influence 
of poultry, lime is lost rapidly from the soil. Where poultry have 
long been penned on the land the amount of available phosphoric 
acid increases considerably, and the authors sujggest that condi¬ 
tions might arise similar to those in the potato-sick soils described 
by BlexJrinsop (Ref. 74) in Devon and Cornwall, where an 
excessive phosphate supply proved harmful until it was balanced 
by supplying sufiBlcient potash. If such cases are found, the 
remedy would be either to make a heavy application of potash 
or else to plough up the pasture, apply potash and re-seed. 

Under light grazing with poidliy (25 birds to the acre) wild 
white clover is encouraged, but under an intensive system with 
200-400 birds per acre, the wild white clover is eaten out. 

An interesting discussion on the influence of soil on ^ 
Quality has b^n published by R. Coles (Ref. 76). The distribution 
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of egg quality in TSn gland and Wales, which is set out on a map, 
appears to he related both to the clunate and soil. The data are 
to allow of any definite eonolusione, but it would 
seem that ilie dhalk areas do not give the best quality eggs or 
^ ^dls. The subject is interesting, and more information 
could usefully be collected. 

ISEKEtOVEBIBNT OS' LOWIAND PASTOTtES AND MhADOWS. 
Imprommnt by Fertilizer. 

When a fertilizer is applied to grassland it causes &e grass 
to grow, just as it would any other crop; but it also increases 
the growth of the weeds and tiie clovers, and these various plants 
do not all grow to the same extent. Some do better than others 
and, in growing, they tend to crowd out those that have benefited 
less. If the same feind of manuring is continued for a period of 
years, and if the general treatment remains substantially &e same, 
^le herbage adapts itself to the treatment, and settles down to a 
type which remains much the same so long as the manuring is 
kept unchanged. This general rule holds both for meadow and 
for pasture. 

Meadow Land. 

!nie park grass plots at Eothamsted, which are laid up for 
hay each year, afford the best illustration of the effect of manuriitg 
on yield and quality of hay. To begin with the herbage was 
fairly uniform over the whole field. After a time, however, the 
different plots b^an to look different, according to their manurial 
treatment, and now the visitor walki.^ over them finds it dMcult 
to believe that there has been no re-seeding, so different have the 
plots become. On the unmanured plots nothing grows very well, 
and there is sufficient bare space to allow any seeding to make 
some growth. Plants that cannot stand vigorous competition, 
such as quaking grass (JSma media), birdsfoot trefou {Lotus 
comieulatm), oxeye daisy and cowslip can all survive. These 
plants are useful indicators of poverty; it is safe to say that 
where they are found nothhog grows vigorotufiy enough to crowd 
them out. Plots manured with potash and phosphate, but no 
nitrogen, also carry many spedes of more luxuriant growth, 
with a large proportion of leguminous plants. With heavy 
nitrogen applications the yield of hay greatly increases but the 
number of species is greatly reduced. The behavioor of the 
groups of plants depends upon the form in which the 
nitrogmi is given. With ammomum sulphate, leguminous and 
miscellaneous plants have practically disappeared. With heavy 
dressings of nitrate of soda some weeds, as danddions, are 
abundant,{and witii light dressings (without any additioDS oif 
snmerals} a very weedy herbage is produced, containiig a fair 
proporti<m of leguminous plants. 
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Within the main outlines, however, the botanical composition 
of the herbage varies greatly from year to year. With complete 
fertilizers, including nitrogen, potash and phosphate, the relative 
proportions of the three main groups of species, i.e., grasses, 
legumes and miscellaneous plants, are not usually much affected 
by season, though the individual species do vary; but with 
one-sided fertilizers, and on unmanured areas, wide year-to-year 
fluctuations occur in the percentage of these groups. 

The variations of individual species occur on aU plots. They 
may be caused by direct or indirect response to season, and are 
much influenced by the t 3 ^e of manuring. It is often difficult 
to say whether a marked increase or decrease of a species, in a 
given year, is due to climatic conditions that have favoured or 
proved detrimental to that particular species or whether the 
change is due to greater or less vigorous competition from the 
other species present. In some cases, especially with organic 
fertilizers, the main groups and also certain species (as foxtail, 
sweet vernal and cocl^oot) show a tendency to rhythmic changes, 
rising and falling over periods of ;^ars. In other cases the 
fluctuations are more abrupt and irregular, beiug sometimes 
exaggerated in the presence of lime. 

The response to liming is most marked on liberally manxired 
plots, particularly those receiving sulphate of ammonia. Even 
in the winter these limed areas stand out clearly, whereas much 
less difference is seen on poorly manured plots and on those 
receiving nitrate of soda. With complete artificials including 
sulphate of ammonia, liming has completely changed the balance 
of the botanical composition within the group of grasses, though 
it has not re-introduced weeds or luminous plants. Individual 
species usually respond to lime at once, but under certain soil 
conditions a delay may occur until a second dressing has been 
given. Apparently the maximum effect of liming is reached 
within a few years from the first application, after which time 
fluctuations with season may again set in (Ref. 76). 

The succession of a heavy frost in the winter 1928-1929 and 
a spring drought in 1929 killed the herbage on the unlimed 
halves of plots receiving sulphate of ammonia, potash and 
phosphate, but not on the limed halves. The herbage had 
included Yorkshire fog (Hokus lanatus) and four other grasses 
—sheep’s fescue {Festuca ovim), sweet vernal (A^iiAacan- 
tJmm odoraiuin), tall oat grass {Arrhemffherum avemceum) and 
meadow foxtail {Ahpemrus prat&nsis). All were killed, and the 
03 tily one that came back was the Yorkshire fog, so that the 
herbage became practically a pure culture of this grass. On the 
plot that receives no potash the Yorkshire fog has, however, not 
been quite so vigorous, and some of the other grasses are now 
again getting a footing. 
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Tlie best yields of good quality hay are obtained when farm¬ 
yard manure is given about every four or five years, with some 
further dressing in between; or when complete fertilizers, 
including nitrate of soda, are applied; or, if sulphate of ammonia 
is used, where lime also is given. 


Grazing La^nd, 

On grazing land the herbage is, or should be, kept down by 
proper grazing and, while the same general rules hold about the 
manures, there is the important difference that the low-growing 
species are not overshadowed by the tall growth of hay. In 
consequence plants like wild white clover have their chance. If 
soluble phosphate is used, the wild white clover can develop 
considerably: if, however, nitrogenous manures, especially 
sulphate of ammonia, are used, the grasses are increased to a 
greater extent. 

In the experiments carried out by the Rothamsted staff 
under the aegis of the Ministry of Agriculture Basic Slag Com¬ 
mittee, high-soluble slag has been compared with low-soluble 
slag, with mineral phosphate, and with superphosphate as 
phosphatic fertilizer for grassland. The experiments were made 
at a number of centres covering a wide range of conditions of 
soil fe>rtility, as may be seen from the fact that the average yields 
over four years varied from 6 owt. of dry hay per acre on the 
poor soil at Cockle Park to over 30 cwt. per acre at three of the 
centres. As was to be expected, the responses to phosphate 
were relatively small at tibe centres which gave high 
3 delds without manure. jBSgh-soluble slag and superphosphate 
gave similar results throughout; superphosphate gave the 
greater effect in the first season but the high-soluble slag caught 
up in total yield over four seasons. Low-soluble slag was far 
iiiferior at aU centres where responses were obtained. Mineral 
phosphate was as effective as the high-soluble slag and super¬ 
phosphate on the acid soils, but was even less effective than the 
low-soluble slag on the two neutral soils. The figures for the 
percentage recovery of the added phosphoric acid showed a much 
more consistent trend than the 3 delds. Except from the very 
poor Cockle Park soil the recovery of phosphoric acid from the 
high-soluble slag and superphosphate fell within the range 13-23 
per cent,, and at no centre was there any appreciable difference 
between these two materials. On the four acid soils the recoveries 
from mineral phosphate were similar to those from the two more 
soluble fertilizers, and far higher than those from low-soluble 
slag. These experiments show that when bay trials are supple¬ 
mented by chemical analyses to determine the actual uptake of 
the added nutrient, they are capable of giving reliable and 
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consistent data, even though the yield results may show only 
comparatively small effects of treatment. 

During the last few years certain steel-works have succeeded 
in producing a new class of medium-soluble slags in place of 
low-soluble slags, and it became necessary to ascertain whether 
these new materials were more effective as fertilizers. The main 
field experiments were made on swedes in Scotland and are still 
in progress, but mention may be made here of a series of experi¬ 
ments conducted at Rothainrted on perennial ryegrass grown in 
pots in an artificial sand-bentonite mixture. 

Percentage recovery of added Phosphoric Add from Basic Slags m Pot 
CuMure Experiments on Perennial Byegrass, l$S4r‘S, 

Percentage citric acid 

solubility of slag . 23 24 30 42 44 53 61 66 80 03 96 

Milligrams phosphoric 

acid in crop^per pot. 

250 mgs. total PjiOs 

added. . . 64 59 66 87 105 106 128 185 X60 174 179 

Milligrams phosphoric 

acid in crop,per pot. 

500 mgs. toi^ PaOs 

added . . . 92 95 119 156 159 189 211 229 286 292 303 

Over a wide range of slags, in single and double dressings, 
the percentage recovery of the phosphoric acid was almost a 
constant fraction of the percentage citric-acid solubility of the 
phosphoric acid in the slags. Under these highly simplified 
conditions the conventional citric acid method thus serves as a 
reasonably satisfactory measure of the availability of the 
phosphoric acid in basic slags. These results are in harmony 
with those of all the replicated field experiments on grassland 
already mentioned. 

The Breaking^up of Grassland, 

This question has recently been fully discussed by A. W. 
Oldershaw (Ref. 77), who has collected much useful information 
in regard to the best ways of dealing with the cultivation diffi¬ 
culties that arise when old grassland is converted into arable. 
Trouble is caused both by weeds and by the mat of undtecayed 
vegetable matter. Of the cereals, oats make the most suitable 
ffist crop : wheat is more difficult, and barley is the least 
suitable. 

Both in Wales and in Derbyshire good results have been 
obtained by sowing a grass seeds mixture immediately, i.e., 
wi^out any interval under arable crops but using rape as a 
cover crop ; after a few years of grass, and treatment with lime 
and phosphate, the land can be broken up again and is then in 
much better condition for growing arable, crops. 

If the climate is dry and the soil not arid, field peas or beans 
do well on broken-up grassland, beans being better on the heavier 
soils. Vetches, and silage mixtures containing vetches, also do 
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Where farmyard manure is available potatoes could be grown 
as a first crop, but good mSnurmg must be given. On rich 
land mangolds, sugar beet, cabbage and kale are very suitable. 

Moderit Fxel'd Extebimbnts. 

One of the most important developments in recent years has 
been the great improvement in the design of field experiments, 
a result of the introduction of statistical methods. The new 
designs are discussed in a paper, in the last issue of the Journal 
of this Society, by E. M. Orowther (Bef. 78), who shows the various 
types of experiments now in use and their relative advantages. 
A fuller account is given by E. Yates (Ref. 79). The days have 
gone by when tiie old-fashioned single plots could be laid down, 
and no one should now undertake field experiments unless he is 
prepared to do the work properly. 

Crop Growth without Soil. 

There has been much comment in the press about a method 
now under experiment in California of growing crops without 
soil. As this is due to Prof. W. E. Gericke of the University of 
California, it must be taken seriously, and not classed with the 
numerous “ stunts ” that periodically attract attention among 
townspeople and provide li^d amusement for the countryman. 
It is well known in laboratories that many plants can be grown 
to perfection in water containing the proper nutrients, and require 
no soil at all: these “ water cultures ” can be seen at any time 
during the growing season at Rothamsted or other places where 
such work is done. The yields are high and there is, of course, 
no cultivation. There are, however, other difiSculties. Prof, 
Gericke had the idea of putting this method into large-scale 
practice. His first paper (Ref. 80) was published in 1929 and 
since then there has been litfle publication (Ref. 81). Prof, 
Gericke is wisely not rushing into print, but is getting on with 
the work, and he informs me that the practical applications are 
being worked out. In the late summer of 1936 a number of 
large growers produced and sold vegetables and flowers grown 
in water cultures. It is claimed that far more produce can be 
obtained per umt area than where soil is used. The method is 
obviously more interesting to glasshouse growers than to farmers 
or outdoor market gardeners, but it is worth close watching. 

Aortoultural Surveys, 

A considerable amount of survey work is at present being 
done in this country by the staffs of the County or ProvincisS 
Organizations, by Departments of Agricultural Economics, and 
also by student of Geography. At present much of the work 
remains unpublished and in consequence is not generally available. 
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This is unfortunate, as a good deal of it is of considerable value. 
The Farm Economics Branch of the Cambridge University 
Department of Agriculture has continued with its studies of the 
economic position of East Anglian farmers (Ref. 82). Dr. 
Catherine P. Snodgrass has recently issued an account of the 
agricultural geography of Lanarkshire, which contains much 
interesting information not easily found elsewhere (Ref. 83). 

Empire Aobioultube. 

Eeteot of Salt ok GsowiKa Crops. 

As the percentage of salt in the soil increases, so the crops 
find more and more difficulty in surviving. They vary, however, 
in their susceptibility, and some will stand more salt than others. 
A list has recently been drawn up setting out American experience 
(Ref. 84). The deterioration that sets in with grape vines in 
Palestine, with increasing salt content, has been studied. It is 
shown the grape itself absorbs salt and that this affects the 
processes going on in the fruit; the percentage of sugar falls and 
that of acid rises as the quantity of salt increases (Ref. 85). 

NiTROOBK MaKIXBBS IK THE TbOPIOS. 

Reference has already been made to the green manuring 
experiments in Nigeria and the remarkable result that the yields 
of the following maize crop were just as good whether the green 
manure was ploughed in as such or ^read on the ground and 
biimt. This raises the question how far nitrogenous manuring 
is necessary in tropical conditions. 

A considerable number of field trials show that nitrogenous 
fertilizers are beneficial in hot countries just as they are in cold 
ones, but only so long as sufficient soil moisture is present. In 
dry conditions the fertilizers cannot act, and the real problem 
is how dry differ from moist regions in r^ard to nitrogen require¬ 
ments of their soils. In humid regions it is necessary to add 
nitrcgenous fertilizers in order to make up for the wastage which 
occurs through leaching. In arid regions leaching is inconsiderable 
and there are numerous instances of the failure of added nitrogen 
to increase the crops. The subject is discussed by the writer in 
the last edition of “ Soil Conditions and Plant Growth ** 
(Ref. 86), and also in a recent paper by P. C. L. Oberholzer 
(Ref. 87). It is possible that under dry conditions bacterial 
fixation goes on at a rate sufficient to supply all the nitrogen 
compounds necessary. 

The bacterial processes have been frequently studied, some 
of the latest work haying been done in India by T. B. Bhaskaran 
and V. Subrahmanyan (Ref. 88). 
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ManueiaIj and Cultivation Experiments on Tropical Crops. 

(1) Cotton. 

Some of the most comprehensive manurial and cultivation 
experiments yet made on cotton have been carried out by Frank 
Orowther (Ref. 89) in Egypt, imder the joint agricultural research 
scheme of the Royal Agricultural Society of Egypt and Imperial 
Chemical Industries, Ltd. These experiments are concerned 
with the effects of variety, spacing, nitrogenous and phosphatic 
manuring and water supply on the growth of the crop. They 
are of the modem complex type, involving large numbers of plots, 
and bring out clearly the large amount of information that can 
be obtained from properly designed field trials. It is well known 
that different varieties respond differently to fertilizers; these 
experiments give a measure of the differences between one 
variety and another. The old variety, Sakelerides, common 
some is or 20 years ago, did not respond to nitrogenous fertilizer, 
and so gave the impression that cotton under Egyptian conditions 
needs no added nitrogen. In recent years, however, ** Sakel 
has been largely replaced throughout the middle and south 
Delta by Ashmouni, and to a less extent by Giza 7 and Maarad. 
All these varieties respond well to nitrogenous manure so that a 
complete change in manurial practice has been necessitated by 
this change of variety. 

The percentage recovery of nitrogen from nitro-ohalk by the 
cotton cro^ was about 50 per cent, at Bahtim and 30 per cent, 
at Gemmeiza, these figures being of the same order as those 
commonly obtained elsewhere. 

An increased amount of water at each irrigation had, in most 
cases, no sigi^cant effect on yield. At Bahtim, indeed, the 
heavier watering, when given to cotton receiving nitrogenous 
dressings, depressed the yield, especially when the spacing was 
very close. This series of papers should be studied by all con¬ 
cerned with the growth of cotton. 

Dr. Orowther has also made experiments on cotton in the 
Sudan (Ref. 90) where the results naturally differ somewhat from 
those obtained in Egypt. 

An interesting relationship between rainfall and cotton 
yields, in the Sudan Gezira, has been worked out by B. M. 
Orowther and Frank Orowther. The cotton is sown in August, 
but the 3 deld is negatively correlated with the amount of rain 
f a lli ng in May and June, i.e., two to three months before sowing, 
and this even though the greater part of the season*s rainfall 
comes in July and August. In some areas yields are negatively 
correlated with these late rainfalls and with the total rainfall in 
the preceding ye^. There has been a decline in yield at the 
oldest trial farm in the area, but this can be largely explained 
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by a sigzufioant increase in total rainfall during the period of 
cotton cultivation. The rainfall in the Gesdra shows a significant 
seven-year periodicity which is reflected in the cotton yields, 
durra (millet) exports and recorded famines. It so happens that 
the first trial of irrigated cotton and the first use of the Sennar 
Dam coincided with minimal rainfalls on this periodicity. The 
early promise and rapidly increasing dijB&culties may well have 
been due in part to the recurrence of unfavourable weather con¬ 
ditions, and not necessarily to soil deterioration and the 
increase of pests (Ref. 91). 


(2) Tea. 

There are two important tea research stations in the Empire, 
one at Tocklai in Assam, and the other at St. Coombs, Talawakelle. 
Both are doing admirable work. 

The Tea Research Station at Tocklai (Ref. 92) is a private 
institution maintained by the Indian Tea Growers’ Association. 
The staff is m close touch with the cultivators on the one hand 
and with the buyers on the other; they are therefore fully 
cognizant of the market requirements and of the cultivator’s 
difficulties. The samples of tea produced in the experiments are 
examined by expert buyers in Calcutta and London, who assign 
marks expressing the opinion of the market about them. The 
task of keeping in touch with the tea growers is greatly facilitated 
by the circumstance that they are mainly educated men resident 
on the plantations, themselves actively concerned in the cultiva¬ 
tion of the crop and anxious to im]prove their practice in every 
possible way. Further, they are m a position to adopt new 
methods as soon as their superiority has been proved. 

The design of the field experiments m worked out in con¬ 
junction with the Rothamsted Station, and the execution is 
beyond reproach. The ploughing in of a short-term green-manure 
crop gave no increase in yield, but the long-term greeh-mahure 
crop iPephrosia Candida seemed to be better. Both types, while 
growing, depressed the yield of the tea, but after they were dug 
in the yield rose. With short-term crops the increase just 
about balanced the depression, so there was no net advantage; 
with the longer-term crops the increase was rather more than the , 
depression, so that there was, on the whole, a net gain. 

Cultivation beyond what is necessary to keep down weeds 
fails to increase the crop; the elaborate cultivation, which some 
of the good growers like to give, has been proved to be unneces¬ 
sary. Reference to page 219 shows that similar results have 
been obtained with other crops at Rothamsted and dsewhere. 
The best economic results were obtained by givii^ the mi ni mum 
of cultivation while supplying fertilizer containing 80 lb. of 
nitrogen per acre ; in these oircumstanoes the bushes grew so 
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well that they touched each other, smothered the weeds, and 
so rendered further cultivation unnecessary and indeed impossible. 
The pruning plane is here about 2 feet 6 inches to 3 feet 6 inches 
in height. 

One of the most interesting of the discoveries of the station 
has been the necessity for an acid reaction of the soil: a pH 
(hydrogen-ion conoenteation) value of about 6*6^ seems to be the 
most favourable, and at pH 6 difi&oulties begin to arise. Methods 
for increasing the degree of acidity are therefore being investi¬ 
gated whenever this is necessary. 

There is more good work to record on the control of pests 
and diseases, and of bacterial infections during curing, but 
these lie outside the scope of the present Report. 

The Oylon Station has been equally successful m dealing 
with the tea growers’ problems. Dr. T. Eden’s investigations on 
green manure have already been mentioned. The physiologist, 
F. R. Tubbs, has issued an interesting bulletin (Ref. 93) on the 
planting and treatment of tea, which wiU be found useful in 
Ceylon and in other tea-growing countries. 

(3) Riob. 

A good deal of rice is grown without manure, or with mtro- 
genous naanure only. Diseases are not unconamon. Some of 
Dr, Huilman’s observations in Java suggest that one of these, 
the sO'^called Mentek disease, is really due to potash deficiency, 
which could be remedied by supplying potash in the nursery 
beds where the rice is sown; the plants can take up a full quantity 
required before they are transplanted (Ref. 94). 

Watbe Reqxjirbmeot of Oeops. 

This subject is under investigation at many experiment 
stations of the world, but particu&rly in the day regions such 
as the arid zone of the United States. 1 shall refer here only to 
some results obtained at the Institute of Agricultural Research, 
Benares Hindu University, by Dr, B. N, Singh (Ref. 96), The 
amount of water needed by crop depends on the conditions 
of growth, and is different for different varieties of the same crop. 
Some of Dr. Singh’s figures for the mioimum amount of water 
req^ed per acre (for both transpiration and soil evaporation) 
during the whole life cycle of the crop are, in acre inches :— 


Sugar beet 

. 45 

Wheat . 


. 8*5 

Tobacco 

. 30-1 

Oats 


8*1 

Cotton . 

. 28*3 

Barley . 


. 7*8 

Rice 

. 27-4 

Linseed 


. 0*4 

Potato . 

. 20*4 

Peas 

Mustard 


. 6*6 
. 4*34 


* On the pH scale the figure 7 represents the neutral condition; figxrres 
below 7 connote varjing degrees of acidity and those over 7'of alkalinity. 
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Soil EBOSioisf (Ref. 96). 

I^osion is a very serious trouble in the dry regions of the 
Empire and in tropical regions of torrential rainfall. It is brought 
about by the action either of mnd or rain, and it becomes serious 
when the natural vegetation cover of the soil is removed, as 
commonly happens when the population either of men or of 
animals grows large. Damage is caused in three distinot ways :— 

(1) The removal of the soil makes the affected area useless 
and may lead to the scooping out of great ravines; 

(2) the soil that is washed away may injure the land on which 
it is deposited, or may silt up canals and rivers, and so lead to 
the washing away of river banks or even to floods; 

(3) while the vegetation cover is intact the rain water soaks 
in gradually, accumulating as underground stores or breaking 
out in springs and steady-flowing streams. With the removal of 
the vegetation cover, the topsofl loses its porosity and may be 
removed by erosion, rain can no longer percolate through the 
soil, but instead runs off as flood water. The stores of under- 
ground water are therefore no longer replenished : wells, springs 
and little streams may all dry. Moods take their place. 

Deforestation, heavy grazing and clean cultivation of sloping 
land are the commonest causes of erosion. Forest officers are 
so thoroughly familiar with the dangers of deforestation that 
they are not likely to allow improper cutting of timber where 
they have the authority to stop it. Uncontrolled grazing, 
however, is a much more serious matter, because the mischief is 
not at first obvious; it may become a very grave danger, and 
wider powers of control should be given to the officers in the 
interests of the cattle owners themselves.^ Goats are generally 
regarded as the most destructive of all animals, ruining vegeta¬ 
tion and soil alike; but buffaloes and cattle may under certain 
conditions be as bad or worse, especially in damaging trees. 
Rotational grazing can be so managed as to provide at least as 
much fodder as unrestricted grazing, without causing deteriora¬ 
tion of the herbage or erosion of the soil. 

Cultivating up and down the slope of a hill renders the soil 
liable to very serious erosion. So ako does the clean ” culti¬ 
vation of tea or coffee plantations on sloping ground. Green 
cover-crops are, from this point of view, much better; they can 
be dug in for manure, and so help the bushes to grow till they 
■^emselves cover the ground, igainst their use it has been 
argued that they compete with the main crop for the available 
soil moisture. Most authorities, however, believe that their 


* Sir 0. C. Trevor repoHjs that in the Etawats region such a good grass 
cover developed after closing to grazing that erosion entirely ceased. 
Hiany other instances axe on record. 
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advantages in preventing erosion far outweigh their disadvantages. 

Both in wet and diy regions the remedy for erosion is based 
on the same principle : the reduction of the velocity and of the 
amount of water running off the surface. The crucial region is 
at the top of the slope : if water can once collect here, and start 
running down, it is very difficult to check. Several devices can 
be adopted. 

(1) Afforestation of the top slopes ; this is one of the surest 
methods where it is practicable. 

(2) Putting the upper slopes into grass, or, to prevent sheet 
or wind erosion, alternate grass and arable strips; the grass 
affords effective protection provided always that excessive grazing 
is prevented. 

(3) Contour-furrowing of gazing land, and ploughing of 
arable land along the contour lines instead of across them. 

(4) “ Bunding or terracing. Bunding is in India the most 
usual way of overcoming the dMculty, and it has the advantage 
not merely of protecting the land against erosion but also of 
increasing the water supply to the crops. The problem of 
overgrazing, particularly in the Punjab foothills, has been 
discussed by R. M. Gorrie (Ref. 97). He suggests several measures 
which the villagers themselves should adopt in order to develop 
fodder resources for local Kve stock and so relieve pressure on 
the pastures and allow the rotational closure of grazing lands. 
If at the same time the standard of cultivation is improved in 
any way tending to conserve soil and reduce run-off, there is a 
go^ chance of checking erosion and even of slowly reclaiming 
the devastated areas. 

In the United States, where an enormous amount of work on 
this subject is being done, it is estimated that about one-third 
of the cultivated area (which is approximately 18 per cent, of 
the total area of the country) is hable to erosion, much being 
grassland. The remedial measures are contour furrowing and 
the improvement of the sward so as to give a denser cover. 
Lespedeza and lucerne-grass mixtures have proved useful for 
re-seeding (Ref. 98). 

In South Africa, erosion has reached such alarming propor¬ 
tions that, in the words of General Smuts (reported in the 
Band Daily Maily 4.6,37) it is “the biggest problem before 
the country to-day, bigger than any politics.” Government 
is taking active measures, by financim assistance, advice, educa¬ 
tion and research to check the evil, which threatens to undermine 
South Africa's very existence. 

In view of the urgency of the problems involved the Imperial 
Bureau of Soil Science is preparing an exhaustive review of the 
present position throughout the world. 
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A considerable amount of work on irrigation is being done in 
different parts of the Empire : this is not the place to discuss 
it in detail, but I give a description of the work of the Punjab 
Research Institute, under Dr. B. McKenzie Taylor, which I visited 
last winter. Much of it is concerned with engineering problems, 
such as the design of weirs, dams, river training works, etc.; 
this part I shall omit. 

The work that touches most closely on agriculture is that 
concerned with the movements of the subsoil water and its 
effects on the soil. 

In some areas where it exceeds 10 inches annually, the rainfall 
accounts for some 80 or 90 per cent, of the variation in the water 
level during July, August and September. Waterlogging in 
these areas, when it occurs, must be remedied by drainage of 
storm water. 

The trouble is aggravated by the greater absorption of rain 
due to the making of bunds, the blocking of drainage resulting 
from the construction of roads, railways and canSis, and the 
looser condition of the soil due to cultural operations. 

Elsewhere, however, the waterlogging is due to seepage, 
either of irrigation water from the cultivators’ fields or from the 
bed of the canal. A highly interesting piece of work has been 
done on this subject. The great plain of the Punjab is made up 
of sand and silt brought down by rivers and filling a basin of 
much older rooks ; the water easily soaks through the sand and 
silt, but it cannot penetrate the rock and therefore accumulates. 
The soil surface is fairly level, but the floor of the badn is not: a 
continuous ridge runs underground across the area and acts as a 
weir holding up the underground water on its upstream side. 
In general, it is only on this side that waterlogging occurs; 
downstream from the ridge there is a sudden drop hx the water 
table. The ridge continues through the United Provinces, but 
here it runs parallel with the rivers and not across them, so that 
irrigation has not caused a rise in the water-table. It is, of eoxarse, 
out of the question to survey the depth of the sand and silt by 
boring through it to the bottom of the basin: fortunately 
geophysical methods can be used for finding the variationa in 
depth. The contour maps thus constructed show very clearly 
the areas where waterlog^g is liable to occur, and the expecta¬ 
tion is borne out in practice. 

Experiments indicate that, in certain specified cases which are 
fortunately of common ocourrmc^, seepage can be greatly reduced 
by treating the bed of the canal wifii sodium carbonate: the 
details have been worked out and, as the cost is hot high, the 
method is now bi^ tested in'the Ihnjab and in Sind. 

The ri^ in the water-table is closdy associated with the 
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appearance of salt or “ Thur ; when the water comes to within 
about 18 feet of the surface any salts present in the soil or the 
water may begin to appear at the surface, 

For some years J>r, McKenzie Taylor had an experimental 
farm at Chahanwali where he investigated the effects of salt on 
growing crops and sought for methods of removing it and reclaim¬ 
ing salt-ruined soil. Unfortunately the work was stopped before 
it was completed, but some useful results were obtained. Soils 
with pH of less than 8*6 (i,e., only slightly alkaline) and a salt 
content of less than 0*16 per cent, mil grow ordfaiary crops. 
When, however, these values are exceeded, wheat suffers. So long 
as the pH remains below 9-6 additional salts can be economically 
remov^—sodium chloride and sulphate by simple leaching 
and the growth of rice, which removes salt from the soil and 
reduces its alkalinity. If the yields of rice are 15 cwt. or more 
per acre, Senji, or some other leguminous crop, is grown and 
ploughed in as green manure so as to improve the nitrogen 
supply to the soil. Reclamation is now complete, and cotton, 
wheat or sugar cane can be successfully grown. Reclamation is 
slower when sodium carbomte is present, several crops of rice 
being required to clear the soil, so that fotir or five years elapse 
before any profit is obtained. 

If the soils are more strongly alkaline (pH above 9-6) no 
known method of redamation is profitable: though where money 
is no object, treatment with} sulphur, gypsum, etc., may be 
successful, as has been shown in the United States. 

Prevention, however, is better than cure. Dr. McKenzie 
Taylor emphases the need of making a proper survey before an 
irrigation scheme is started or extended. The important factors 
to determine are the salt contents and pH values of the various 
layers of the soil profile, and the composition and depth of the 
subsoil water. 

E. John RttsseiiXi. 

Bothamsted Expenmental Station. 
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CONTEMPORARY AGRICULTURAL LAW. 

1ITEAB that my readers may find this article rather dull reading. 
The fault is not mine. 

I suppose that few folk would choose the study of agricultural 
law as an after-dioner recreation, and that anyone who sets out 
to read this article must be desirous of finding out what are the 
legal changes affecting agriculture, whether thfe is his business 
or his hobby. Unhappily, it is not easy to give in simple words 
any useful indication of such changes. 

During the period under review few cases of interest to agri¬ 
culturists have been decided in the Law Courts. On the other 
hand, several statutes of importance have received the Royal 
Assent; but unfortunately they are somewhat typical of modem 
legislation. 

It would not be proper in this article to raise the question 
of the desirability of Parhament’s deputing its law-making powers 
to other persons or bodies. I do not raise the question, I 
merely point out that when a statute authorizes ofl&cials or others 
to make rules and regulations or by-laws, it is not possible for 
a lawyer to explain the precise effect of the statute. Everything 
must depend on the future activity or inactivity of the officials 
concerned and on their wisdom. 

I. LEGISLATION. 

The Pubixo Health Act, 1936, which comes into operation 
on October 1st, 1937, contains provisions of interest to farmers 
who permit camping on their land. 

Section 268 (1) provides that certain parts of the Act shall 
apply to tents, vans, sheds and similar structures used for human 
habitation in the same way as they apply to other houses and 
buildings. These parts contain regulations as to nuisances, 
disease, child welfare and so on, but it is not possible to enter 
here into the complicated details. The requirements are not 
likely to affect the genuine and well-conducted camper. If, 
however, difficulties are encountered, reference should be made 
to the Act. 

Section 268 (2) provides that a tent or similar structure used 
for human habitation shall be a statutory nuisance ” if [a) it 
is in such a state, or so overcrowded, as to be prejudicial to the 
health of the inmates, or (6) if its use, by reason of the absence 
of proper sanitary accommodation or otherwise, gives rise, 
whether on the site or on other land, to anuisance or to conditions 
prejudicial to health. 

Where such a state of affairs exists, tihe local authority may 
serve upon the occupier of the dwelling, or in his absence upon 
the occupier of the land, m abatement notice ” requiring the 
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abatement of the nuisance. Where the nuisance arises from any 
defect of a structural character, the notice is to be served on the 
person who owns the premises. Where the person causing the 
nuisance cannot be found, and it is clear that no blame attaches 
to the owner or occupier of the premises, the local authority 
may themselves abate the nuisance. 

If an abatement order is not complied with, the Oou^t may 
make a nuisance order ” which may (a) require the abatement 
of the nuisance, (6) prohibit a recurrence, and (c) impose a fine 
of not more than £5. In addition the Court may prohibit the 
further use of the dwelling for human habitation. In the event 
of a nuisance order being ignored the Court may impose a further 
fine not exceeding £5 plus forty shillings for each day on which 
the offence continues, and the local authority may carry out the 
necessary work at the expense of the person against whom the 
order was made. 

Section 268 (3) provides that, if the tents or similar structures 
constitute a nuisance, action may be taken against the occupier 
of the land as well as against the occupant of the tent. 

By Section 269, a local authority may grant licences, authori¬ 
zing (a) land to be used as the site of moveable dwellings and 
(6) the erection and use of such dwellings. Certain conditions 
noay be attached to such licences. 

In the absence of a licence, a person shall hot allow any land 
occupied by him to be used for camping purposes on more than 
42 consecutive days, or on more than 60 days in all in any year. 
For this purpose, different pieces of land in the occupation of 
the same person and within 100 yards of each other are regarded 
as the same piece of land. 

A licence is, however (whatever the length of stay) unnecessary 
in the case of :— 

(i) A movable dwelling which is kept by its owner on land 
occupied by him in connection with his dwelhng house 
and is used for habitation only by him or members of 
his household. 

(ii) A movable dwelling which is kept by its owner on agri¬ 
cultural land occupied by him and is used for habitation 
only at certain seasons and only by persons employed 
in farming opera-tions on that land. 

(iii) Circuses, fairs and so on. 

(iv) A movable dwelling which is being stored on land on 
which no other moveable dwelling is inhabited. 

Eop-pkkera .—^By Section 270, a local authority may make 
by-laws for securing the decent lodging and accommodation of 
persons engaged in hop picking and similar occupations. 
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Section 1 of the Diseases of Aihmals Act, 1910, as amended 
by the Exportation of Horses Act, 1914, renders it unlawful to 
export any horse, unless immediately before shipment it has 
been examined by a veterinary inspector and certified by him to 
be (a) capable of being conveyed to its destination and disem¬ 
barked there without cruelty, and (6) capable of being worked 
without suffering. 

By the Expoetation of Hoeses Act, 1937, further restric¬ 
tions are imposed, for, if the horse is 

(а) a heavy draught horse, or 

(б) a vanner, mule, or jeimet, or 

(c) an ass, 

the inspector must certify, in addition to the matters mentioned 
above, that it is, in his opinion, not more than eight years old 
and worth not less than the following sums, viz.: in case (a), 
£25 ; in case (6), £20; and in case (c), £3. (These values may be 
altered by order of the Minister of Agriculture and Fisheries.) 
If the necessary certificate is not given, the horse cannot be ex¬ 
ported. The certificate as to age and value is unnecessary, 
however, if the veterinary inspector is satisfied either 

(а) that it is intended to use the horse as a performing 
animal, or 

(б) that the horse is registered in the stud-book of a society 
recognized by the Minister of Agriculture and Fisheries, 
and is intended to be used for breeding or exhibition 
purposes, or 

(c) that it is a foal at foot accompanying a horse which comes 
within case (6), 

The Act also provides that if any horse examined is in such 
a condition that it is cruel to keep it alive, or if it is permanently 
incapable of being worked without suffering, it is to be slaughtered. 
forthwith. In such a case, no compensation is payable to the 
owner. 

It is important to notice that the expression horse ” includes 
ass and mifie. 


The Diseases of Fish Act, 1937, is intended to prevent 
the spreading of furunculosis among salmon and freshwater 
fish in Great Britain. 

The following are its main provisions :— 

1. The importation of live fish of the salmon family into 
Great Britain is forbidden, , 

2. live freshwater fish or their eggs, or e^ of fish of the 
salmon family, may be imported into Great Britain only 
by persons holding hcenees granted by the Minister of 

; jS^ioulture and Fisheries. 
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3. If the Minister is satisfied that the waters in any area 
are infected, he may make an order prohibiting or regu¬ 
lating the transport of live fish or eggs, or of foodstuff 
for fish, from that area. He may also arrange for the 
removal of dead and dying fiish from the infected waters 
and, if necessary, authorize the occupiers of infected 
waters to remove any fish from the waters by such 
methods (including methods which would otherwise be 
illegal) as the Minister considers expedient. 

4. It is the duty of any person entitled to take fish from any 
waters to give immec^te notice to the Minister or to the 
Fishery Board if he suspects that the waters are infected. 

5. If an inspector has reason to believe that the waters of 
any fish-farm are infected, he is forthwith to serve a 
notice upon the occupier and to report the facts to the 
Minister. After the service of the notice, no live fish, or 
eggs, or foodstuff for fish are to be transported from the 
fish farm until after the expiration of 16 days without 
the permission of the Minister. 

6. Any Fishery Board or the occupier of any waters may ask 
the Mirdster for an inspection to see whether any infection 
is present, aud this will be done free of charge. 

7. In order that the Act may be enforced, search warrants 
may be issued to inspectors by justices in cases where t We 
is reasonable cause for suspicion that an offence has been 
committed. 

The following definitions from the Act may be useful:— 

“ Fish of the salmon family includes all fish of whatever 
genus or species belonging to the family Salmonidse. 

“ Foo<&tufi for fish means any substance used, or intended 
or likely to be used, as food for fish, including nateal food. 

Freshwater fish ” does not include fish of the salmon 
family, or any kinds of fish which migrate to and from tidal 
waters but, save as aforesaid, includes any fish living in fresh 
water. 

“ Infected means in relation to fish infected with the disease 
faown as furunculosis and infected waters means waters 
in which furunculosis exists among fish, or in which the causative 
organisms of that disease are present, 

^ “ Occupier means in relation to any waters a person entitled, 
without the permission of any other person, to take fish torn the 
waters. In cases where the right to take fish is only for a period 
not exceeding one year, the person from whoin the right was 
acquired, and not the person having the right, shall be deemed 
^ A person who has the management of waters 

on behalf of a club is regarded as the occupier of those waters. 
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The Act may be extended fey Ord^ in Council to diseases 
other than furunculosis. 

The AGBioxJi/rTJKB Act, 1937, has for its object the general 
improvement of farming conditions by encouraging attempts to 
m^e the land more fertile, ensuring that the prices of oats and 
barley do not fall below a certain level, and combating disease 
in stock. 

Part I of the Act provides for the making of a Land Fertility 
Scheme under which contributions will be made out of public 
moneys towards the cost of lime and basic slag purchased for the 
purpose of improving the fertility of the soil. These contri¬ 
butions will be made until July 31st, 1940 (unless the tii^e is 
extended), and they will not be greater than one-haU the cost 
of the lime, or one-quarter the cost of the baric slag. 

The Scheme came into operation on SeptemW 6th, 1937. 
It is to be noticed that contributions will not be paid on limn 
baric slag that has been (a) produced outride the United Kingdom, 
or (b) delivered to agricultural land in quantities smaller tban 
two tons at a time, or (c) imxed artificiaJly with any other 
material, or (d) purcbased from a person other than an approved 
supplier. Baric slag must contain not less than 8 per cent, of 
phosphoric acid, and its fineness must be such t^t at least 
80 per cent, will pass through the British Standanl Test Sieve 
meA No. 100. 

The Scheme will be administered by a Committee of five to 
be appointed by the Minister of Agricmture and the Secretaries 
of State for Scotland and Northern Ireland. In addition to 
the above, it will contain other provirions which it is considered 
will be conducive to the improvement of the land, and a scale 
of prices will be laid down which must not be exceed by the 
supplier. 

Persons who produce lime and slag for use on their own land 
should apply to the Committee for p^culars of tim conditions 
to be observed in order that a contribution may be claimed. 

Part II of the Act provides for subsidy payments out of 
public montys in respect of land under oats or barley. 

These payments will be made to the occupiers of land under 
oats os barley if, in the case of the year 1937 or any of the four 
following years, the United Kingdom priee par hundredwei^t 
of homegrown oats harvested in that year &]]s below 8a. by 
dd. or more. Payments will he miade at the rate of an.amouut 
equal to rix times the differenoe between tiie laiee realised and 
8s., or at the rate of £1 (whichever rste is the Iobb), per acre of 
kuod under oats or barley. Nqtidng will be paid in cases whan 
fbereis less than.aa acre under oats or barley w tiie fern. 

The Idnnster may make r^ulations providing tiiat in oSses 
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where, on June 4th in any year, a crop of oats or barley is growing 
intermixed with any other crop, the land under the mixed crop 
may be treated as being under oats or barley, but its acreage 
may be treated as reduced for the purposes of this Part of the 
Act. Regulations have been issued providing that the propor¬ 
tion of the acreage to be counted shall be the same as the propor¬ 
tion of oats and barley in the seed mixture used. 

If it appears to the Minister that the crop of oats or barley 
obtained from any land in any year is unduly small or has been 
prejudicially affected either by the unsuitability of the land foi* 
growing oats or barley or by negligent cultivation, he may by 
order direct (a) that for the purposes of this Part of the Act, 
such land shall be disregarded, or (b) that the acreage of the land 
shall he deemed to be reduced to the extent ordered. 

Subsidy will be paid only where the crop is harvested as 
grain, or where, owing to the weather, it is not cut until after 
September 15th, 

Two technical terms require explanation. They are (1) 
qualifying acreage,” which means the total number of acres in 
respect of which payments may become due under this Part of 
the Act; and (2) “ standard acreage,” which means an acreage 
arrived at by multiplying the qualffying acreage in 1937 by the 
fraction iu. It is laid down that if, in 1938 or any of the three 
following years, the qualifying acreage exceeds the standard 
acreage, the subsidy payments will be reduced so that the rate 
actually paid will bear to the rate which would otherwise be 
paid the same proportion as the standard acreage bears to the 
qual%ing acreage. As an example, we may assume that the 
price per hundredweight of oats is 7^. Then the normal rate of 
subsidy payment would be 6^., but if, in the particular year, the 
qualif^g acreage is to the standard acreage as 120 is to 100, 
the rate would be reduced to 65. X Yih i,e, 5$, 

In cases where there is, on June 4th in any year, land xmder 
oats or barley on a farm and during the first eight months of 
that year there has also been land on the same farm under wheat, 
the occupier cannot get both the subsidy payment under this 
Act and the Wheat Deficiency payment. He must choose which 
he will take. 

When a farm, whose occupier might have a claim under this 
Act or under the Wheat Act, 1932, changes hands before June 4th 
in any year, and the outgoer is entitled to re-enter to harvest 
any wheat, oats or barley, the proper course is to apply to the 
Minister (under Section 11, Sub-section 2) for directions as to 
procedure. 

This Part of the Act may be administered by the Wheat 
Commission if the Minister, with the approval of the Treasury, 
authorizes them to do so. 
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It is important to notice that applications for subsidy must 
be seiit to the Ministry by September 30th, so that by the time 
this article is in p^int it "will be too late to apply this year. It is 
hoped, however, that the information given may be of some 
service in 1938. 

Part III of the Act is concerned with Land Drainage, and 
authorizes the Minister to make grants out of public money 
towards expenditure incurred by drainage authorities in the 
exercise of their functions in carrying out drainage schemes. 
These grants will be of such amounts and subject to such con¬ 
ditions as may be approved by the Treasury. No grant can be 
made towards expenditure incurred after Jiily 31st, 1940, unless 
the period is extended for a further one or two years. 

The following drainage authorities will not be eligible for 
grants: (a) Catchment Boards, (6) the Council of any County 
Borough which has not established an agricultural committee 
constituted in accordance with a scheme approved by the 
Minister. 

The powers conferred by this Part of the Act are not to prevent 
the provision to local authorities of fimancial assistance towards 
the cost of drainage works under the Special Areas (Development 
and Improvement) Act, 1934. 

Part IV m devoted to provisions as to diseases of animals, 
and it begins by attaching to the Ministry of Agriculture and 
Fisheries all veterinary officers engaged in the execution of the 
Diseases of Animals Acts and of any enactments relating to milk 
or dairies. 

It also provides that:— 

1. The Minister may pay to the owner of any herd of cattle 
in Great Britain sums to be expended in securing as far 
as practicable that the herd will be free from bovine 
tuberculosis. These payments will be in accordance with 
a scheme to be made by the Minister and approved by 
the Treasury, and will not be made after January Slsfc, 
1941, 

2. Not later than January 31st, 1941, the Minister may, 
after consultation with the Board administering a milk 
marketing scheme, make an order for securing that if the 
Board are satisfied in respect of any milk produced after 
January 31st, 1941, that it has been produced by a 
registered producer in such circumstances as may be 
specified in the order, the Board shall pay to the registered 
producer such sum (not exceeding one penny per gallon) 
as may be specified in the order in respect of the mi&. 
The object of this provision is the eradication of bovine 
tuberculosis, and the order will be framed with that end 
in view. 
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3. Tile Minister may, with the approval of the Treasury, 
expend such sums as he thinks fit with the object of 
eradicating ds far as practicable diseases of animals in 
Great Britain, In this case, no scheme will be prepared. 

4. The powers of the Minister under the Diseases of Andbnals 
Act, 1894 to 1935, shall be extended so as to include power 
to cause to be slaughtered any animal which {a) is afected 
or suspected of being affected with certain diseases or 
(6) has been exposed to the infection of any such disease. 
The diseases to which this provision applies will be speci¬ 
fied in orders to be made by the Minister. 

Compensation will be payable in respect of any animal 
slaughtered under this new power. 

5. The Minister may 

(а) declare any area in which the substantial majority 
of cattle are free from any particular disease to be 
an eradication area for purposes connected with the 
control of that disease; 

(б) declare any area in which any particular disease of 
cattle is for practical purposes non-existent to be an 
attested area for purposes connected with the control 
of that disease; and 

(c) prohibit or regulate the movement of cattle into or 
out of an eradication or an attested area . 

6. Arrangements may be made, on reciuest, for the free 
examination of poultry to determine whether they are 
free from disease, or from what cause they have diw. 

This Part comes into operation on such date as is directed by 
the Minister, 

^ Part V provides for the acquisition of information by the 
Minister and the imposition of penalties on persons refusing 
information lawfully demanded, or claiming or applying subsidy 
payments improperly. It also contains definitions of certain 
words, some of which may be of interest. 

“ Agricultural land ” means any land used as arable, meadow 
or pasture ground, or for the purpose of poultry farming, market 
gardens, nursery grounds, orchards, or allotments, including 
allotment gardens within the meaning of the Allotments Act, 
1922. 

‘^Anmals” means cattle, sheep and goats and all other 
rummating animals and swine and horses, asses and mules, 
and includes also, in the case of any particular section of Fart IV 
of the Act, any other four-footed animal to which the Minister 
luay by order declare that section to be applicable. 

“ labile means such forms of calcium oxide, calcium hydrox¬ 
ide, or calcium carbonate as may be specified in the Land Fertility 
Scheme. 
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“ Poultry ” means birds of the following species, domestic 
fowls, turkeys, geese, ducks, guinea fowls and pigeons. 


It is set out in the preamble to the Live Stock Industey 
Act, 1937, that it is an Act “ to make provision for the develop¬ 
ment and better organization of the live stock industry and 
industries connected therewith; for paying a subsidy to pro¬ 
ducers of fat cattle ; for regulating the importation of live stock 
and meat, the holding of live stock markets and the slaughtering 
of live stock; and for purposes conaected with the matters 
aforesaid.’* 

The Act is divided into seven Parts, which can conveniently 
be considered separately. 

Pari I provides for the establishment of a body to be known 
as “The live Stock Commission,” upon which will rest the 
responsibility of putting the Act into operation and supervising 
its working. The Commission will consist of a chairman and 
not more than eight members appointed by “ the Mmisters,” 
that is to say, the Minister of Agriculture and the Secretaries of 
State concerned with agriculture in Scotland and Northern 
Ireland. In addition to the particular duties imposed upon the 
Commission, this Part of the Act states that they shall have the 
functions— 

(а) of keeping generally under review the production, market¬ 
ing and slaughter of live stock, the preparation for sale 
of products of the slaughtering of Kve stock, and the 
marketing, consumption, treatment and use of such 
products, and 

(б) 'of advising and assisting the Ministers in matters relating. 
to the live stock industry. 

They may hold such inquiries as they may consider necessary 
or desirable for the discharge of any of their functions. 

In order to advise and assist the Commission, there is to be 
set up a “ Live Stock Advisory Committee ” which will consist 
of representative members and four additional members, all to 
be appointed by the Ministers. There is no indication of the 
principles governing the appointment of additional members 
except that they are to be appointed as independent persons, 
but the representative members of the Committee are to be 
persons representing the interests of:— 

(a) persons carrying on in the United Kingdom the business 
of keeping live stock; 

{b) local authorities in Great Britain; 

(c) persons earrying on in Great Britain the business of 
effecting sales of live stbek by au<^on, and 
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{d) such other interests as appear to the Ministers to be 
immediately affected, or likely to be immediately affected, 
by the operation of the Act. 

il^fore appointing a person as a representative member, 
the Ministers shall consult such bodies as appear to be repre¬ 
sentative of the interest concerned. 

There are to be three sub-committees of the Live Stock 
Advisory Committee—one for England, one for Scotland and 
one for Wales—and the members of these sub-committees need 
not necessarily be members of the Live Stock Advisoiy Com¬ 
mittee. Any matter falling to be dealt with by the main Com¬ 
mittee which concerns only one of the three countries will be 
referred to the appropriate sub-committee. 

The members of the Cattle Committee have been appointed 
by the appropriate Ministers to serve on the Live Stock Com¬ 
mission. They are:— 

Lieutenant-Colonel Sir John Chancellor, G.C.M.G., G.C.V.O., 
D*S.O. (chairman). 

Sir Francis Boys, K.B.E. 

George Dallas, Esq., J.P. 

Sir Robert Greig, M.C., LL.D., D.Sc. 

Sir Harold Hewitt, D.S.O., M.C., E.C,A. 

Sir John Boyd Oir, D.S.O., M.O., MA., M.D., D.Sc., P.R.S. 

The Honourable Jasper Ridley, J.P., B.A. 

The Secretary of the Commission is Mr. H. Crow, O.B.E., of 
1, Sanctuary Buildings, Great Smith Street, London, S.W.l. 

Part II. The Cattle Subsidy, Subject to the provisions of 
orders and regulations to be made under this Part of the Act, 
subsidy payments will be made to producers of fat cattle in 
respect of— 

(a) steers, heifers or cow-heifers sold or slaughtered in the 
United Kingdom on or after the appointed day by or on 
behalf of such producers, or 

(i) the carcases of steers, heifers or cow-heifers sold or 
slaughtered as aforesaid. 

The foHowing schemes and regulations have been made 
pursuant to the powers conferred by this Part of the Act. 

The Cat&e Subsidy Scheme, 1937 (Statutory Rules and Orders 
659), provides machinery for the fading and certification of 
animals in respect of which subsidy may be payable. The Scheme 
is much too detailed for adequate consideration here, but it should 
be consulted by all producers of fat cattle. Generally speaking, 
however, the arrangements are similar to those made under the 
Cattle Industry (Emergency Provisions) Acts, 1934 to 1936, 

The CaUk Subsidy Begviations, 1937 (Statutory Rules and 
Orders 660), provides that in order that an animal may be 
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certified it shall conform to one of two standards defined by 
the Eegulations. These are the “ ordinary ’* and the “ quality ** 
standards, and they are defined as follows :— 

(i) The ordinary standard shall be as follows :— 

(а) the animal shall be reasonably well finished, the fat 
covering shall be fair, there shall be a reasonable 
amount of cod (or udder) fat, the fiesh shall be of 
average thickness, and the animal shall be likely, so 
far as conformation and finish are concerned, to 
furnish a carcase conforming at least to the definitions 
of quality for the ‘‘ Good ’’ grade as prescribed in 
Eolations in force for the time being under the 
Agricultural Produce (Grading and Marking) Acts, 
1928 and 1931; and 

(б) the animal, as estimated by the Certifying Authority, 
shall have a killing-out percentage of not less than 
54 per cent., that is to say, the weight of the carcase, 
as dressed in accordance with Rt^lation 4, shall, 
in the estimation of the Certifying Authority, be in 
the proportion of not less than 60| lb. to each 
hundredweight of the live weight of the animal, 
such live weight to be the actual weight as ascertained 
in accordance with Regulation 3. 

(ii) The quality standard shall be as follows :— 

(а) the animal shall be compact, heavily and uniformly 
fleshed throughout, and relatively short in the leg; 
the hind quarters, buttocks, loins and ribs shall be 
well developed and rounded; the animal shall be 
ripe with excellent finish ; the fat covering shall be 
uniform and the cod (or udder) fat shall be adequate 
and firm; the animad shall be likely, so far as con¬ 
formation and finish are concerned, to furnish a 
carcase conforming to the definitions of quality for 
the “ Select ” grade as prescribed in Regulations in 
force for the time being under the Agricultural 
Produce (Grading and Marking) Acts, 1928 and 1931; 
and 

(б) the animal shall, as estimated by the Certifyii^ 
Authority, have a killing-out percentage of not less 
than 57 per cent., that is to say, the weight of the 
carcase, as dressed in accordance with Regulation 4, 
shall, in the estimation of the CJertifying Authority^ 
be in the proportion of not less than 64 lb. to each 
hundredweight of the live weight ., of the animal, 

, such live weight to be the actual weight as ascertained 
in accordance with Regiilation 3. 
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Begulation 3 lays down the method of computation of live 
weight and carcase weight, and Regulation 4 prescribes the 
method to be adopted in dressing carcases. 

Regulation 5 prescribes the minimum weight to be attained 
by eligible animals and Regulation 6 defines “ cow-heifer ” as 
“ any bovine animal which has calved, but which has not grown 
more than six permanent incisor teeth and still has at least one 
temporary incisor tooth.” 

The Cattle Svbsidy Payments Order, 1937 (Statutory 
Rules and Orders 658). Payments will be made at the following 
rates :— 

Home-bred animals of quality standard : 

75. 6d. per hundredweight live weight or IJd. per pound 
dead weight. 

Home-bred animals of ordmsbry standard : 

QS. per hundredweight live weight or Id. per pound 
deadweight. 

Imported animals of quality standard : 

5s. per hundredweight live weight or Id. per pound 
dead weight. 

Imported animals of ordinary standard: 

2s, 6d. per hundredweight live weight or |d. per pound 
dead weight. 

The Cattle Subsidy {Marking of hnjported Cattle) Order, 1937 
(Statutory Rules and Orders 661), provides for the marking of 
cattle imported into the United IGngdom after August 1st, 1937. 

The functions of the Cattle Committee set up by the Cattle 
Industry (Emergency Provisions) Act, 1934, will be transferred 
to the Commission on the appointed day, but an animal which 
has been certified in accordance with the provisions of the Act of 
1934 will be deemed to have been sold before the appointed day 
provided that it is actually sold within one month after that day. 

In this Part of the Act, the expression producers of fat 
cattle ” means persons carrying on in the United Kingdom the 
business of keeping cattle for the purpose of selling them in an 
improved condition or of fattening them for slaughter. 

Part III. Regulation of Importation of Live Stock and Meat. 
The Bo^d of Trade is empowered to regulate by order the impor¬ 
tation into the United Eongdom of any such live stock or meat 
(except bacon and ham) as may be described in the order if it 
appears to the Board “ that the making of the order is desirable 
in order to secure the stability of the market for live stock and 
meat in the United Kingdom.” 

In considering whether an order should be made the Board 
shall have regard :— 

(a) to the interests of aU classes of persons concerned, whether 
producers or consumers, and 
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(6) to the commereial relations between the United Kin gdom 
and other countries. 

Any order shall cease to ha\e effect at the end of thirty days 
from the date when it is made unless before that time it is approved 
by a resolution passed by each House of Parliament. 

The powers given to the Board by this Part of the Act super¬ 
sede the similar powers conferred on it by the Agricultural 
Marketing Act, 1933, so far as live stock and meat (except bacon 
and ham) are concerned. It will be remembered that the powers 
under the Act of 1933 are effective only if a Scheme is in operation. 
There is no such restriction on the powers now conferred. 

For the proper exercise of its functions under this Part of the 
Act or in connection with any international arrangements for 
control, the Board may demand information from any person 
occupying premises used for keeping meat in coimection with any 
trade or business or from any importer of live stock or meat. 

Part IV, Live Stock Markets, After November 1st, 1937, it 
will be contrary to the law to hold a live stock market on any 
premises unless :— 

(а) a live stock market was lawfully held upon the premises 
at some time during the year ending on November 30th, 
1936, or 

(б) the premises are approved by an order of the Commission. 

This restriction, however, will not affect:— 

(а) the use of a farm for the purpose of effecting at the farm 

(i) a sale by the occupier (or on his behalf) of live stock 
which, at the time of the sale, he is keeping on the 
farm, or 

(ii) a sale of live stock incidental to the sale of the farm or 
the termination of a tenancy, or 

(iii) a sale in respect of which a special licence has been 
obtained from the Commission ; or 

(б) the use of premises for a sale of a class which has been 
exempted by an order made by the appropriate Minister. 

There is machinery provided for the making of live stock 
markets orders in cases where the Commission is satisfied that 
the holding of live stock markets in any area should be controlled 
in order that marketing may be conducted with efficiency and 
economy. An order may be made by the Minister after full 
inquiry, and, if necessary, reference to Parliament. Any order 
made be administered by the Commission and may make 
provision :— 

(1) for specifying the only premises (called approved 
market premises) in the particular area which may be 
used as live stock markets; 

(2) for compensating persons who suffer loss by reason of 
the order; 
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(3) for improving existing premises; 

(4) for secnring that all expenses incurred by the Com¬ 
mission pursuant to the order shall be defrayed by means 
of contributions to be made by the owners of approved 
market premises and persons carrying on business at 
those premises, or premises outside the area which derive 
benefit from the order; and 

(5) for other incidental matters which are considered 
necessary for the proper operation of the order. 

Before any order is made, all interested persons have the 
right to be heard. 

^e Commission may make by-laws regulating the marketing 
of live stock on approved premises. 

This Part of the Act also provides :— 

(a) for appeals in certain circumstances by persons from whom 
a contribution has been demanded pursuant to an order ; 
(5) for the limitation of the rents and premiums payable in 
respect of approved premises; and 
(c) for the enforcement of the provisions of the Part by local 
authorities. It is worthy of note that any member or 
officer of the Commission may, on production of a written 
authority, enter and inspect at aU reasonable times any 
premises in Great Britain which the Commission have 
reason for believing to be prenodses used for holding 
live stock markets. 

Part F. Slavght&rlng of Live Stock This Part of the Act 
provides for the establishment, by order, of not more than three 
experimental ‘‘ central slaughter-houses.” Each of these will 
have a monopoly within a defined area, and all live stock to be 
slaughtered in that area will have to be brought to the central 
slaughter-house where a fixed charge will be made. Compensation 
will be paid to persons who suffer loss by reason of such an order. 
It seems probable that the experimental central slaughter-houses 
will be carried on by local authorities. 

If it is decided that the establishment of central slaughter¬ 
houses is likely to promote efficiency and economy in slaughtering 
live stock, a grant not exceeding £150,000 may be made by the 
Exchequer to the persons concerned in operating them and a 
further sum of £100,000 may be advanced by way of loan. 

proHdes for the setting up of Service Schemes which 
have as them objects the encouragement and betterment of 
Jrve stock breeding and marketing. These Schemes have some 
simtority to the Marketing Schemes established under the 
A^cultural Marketing Acts, and it may be useful if the 
differences betw^n the two types of Scheme are indicated. 

^ 1. The j^ssible purposes of a Service Scheme seem to com¬ 
prise a considerable number of the purposes of a Marketing 
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Scheme but not all of them. The Service Scheme purposes are 
more or less limited to education, research, insurance, adver¬ 
tising, the collection of statistics and so on, all of which may be, 
and often are, incidental objects of a Marketing Scheme. An 
authorized body under a Service Scheme, however, would 
probably not have the powers possessed by a Marketing Board 
to prescribe the persons to whom the goods may be sold, the 
description of and terms upon which goods may be sold, etc. 

2. It is doubtful whether a Service Scheme could empower 
the authorized body to make laws and regulations as is done by 
a Marketing Board. The regulations which are to operate under 
a Service Scheme would have to be set out in the Scheme itself. 

3. Offences against a Service Scheme are to be punished by 
means of action in the Courts, and not by fines imposed by the 
authorized body. 

4. A Marketing Scheme requires the Board to keep a register 
of producers. A Service Scheme only requires a register insofar 
as it may be necessary for the effectual assessment and collection 
of contributions. 

5. A Service Scheme will be brought into operation by the 
Minister on its submission to him by the Commission, which in 
its turn must be requested to submit a Scheme by a body sub¬ 
stantially representative of the interests concerned. There is 
no poll of persons to be affected ds there is in the case of Marketing 
Schemes. 

6. A Marketing Scheme can be put an end to by a vote of 
producers. A Service Scheme can be terminated only by the 
Minister after consultation with the Commission. Ifefore he 
revokes a Scheme, however, the iCnister must be satisfied 
either (a) that there is a preponderating opinion in favour of 
revocation among the persons liable to make contributions 
under the Scheme, or (6) that the Scheme is not serving the pur¬ 
poses for which it was made, or (c) that the continued operation 
of the Scheme would be contrary to the public interest. 

7. The body operating a Service Scheme may exercise its 
powers only in accordance with a programme to be submitted 
to the Commission each year and approved by them. This 
programme must give particulars of what the body propose to 
do in the year, and an estimate of the expenditure to be incurred. 

Parts VII and VIII of the Act are devoted to Knancial and 
General Provisions. 

Throughout the Act, live stopk ” means cattle, sheep and 
pigs, and “ meat ” means meat of live stock. 

Amendments to the Milk Marketing Scheme.— On August 
3rd, 1937, the Minister of Agriculture made an Order amending 
the Milk Marketing Scheme. Some of the alterations are of 
substantial interest to milk producers, whilst others deal only 
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•with such matters as elections of Board members and other 
administrative details. I must assume that my readers are more 
or less familiar with the structure of the Scheme as it was before 
the amendments. 

Tuberculin Tested Milk is the subject of the first group of 
important amendments. 

The Minister has now permitted the Board to bring Tuberculin 
Tested Milk within the scope of the Scheme. In order to avoid 
administrative difficulties, however, the Board exempted sales 
of Tuberculin Tested Milk by registered producers provided 
delivery was made on or before September 30th, 1937. 

The Scheme does not contain a definition of Tuberculin 
Tested Iklilk, but the Milk Special Designations Order, 1936, 
authorized the use of the designation “ Tuberculin Tested ” in 
relation to milk produced and handled under certain conditions 
set out in the Order and for the purposes of -the Scheme it is 
probable that Tuberculin Tested Milk is milk which is produced 
and handled und^ those conditions, even where that designation 
is not in fact used in relation to it. 

Ab the Scheme now stands, Tuberculin Tested Milk is subject 
to the con’trol of the Board in like manner as is ordinary milk, 
■with the following modifications :— 

Paragraph 63 A provides that, in addition to any quality 
premium, the Board mxist pay out of the pool to the producer 
of Tuberculin Tested Milk a premium of not less than one penny 
p^ gallon in respect of the milk he sells, otherwise than by retail 
or semi-retail, during the period ending September 30th, 1939. 
In respect of Tuberculin Tested IVIilk so sold after that date the 
Board may determine the rate of premium, subject to the approval 
of a consulted person. Inasmuch as the producer of Tuberculin 
Tested 3^1ilk will also receive the quality premium payable under 
Paragraph 63 to producers of accredited milk, Tuberculin Tested 
milk producers will be receiving out of the pool twopence per 
gallon in excess of that which the producer of ordinary milk will 
receive. This is, of coimse, in addition to any premium which 
the buyer pays. 

Paragraph 65, as amended, provides that if a producer sells 
Tuberculin Tested Slilk by retail or semi-retail (and the expression 
semi-retail ” includes accommodation sales as defined by the 
Board) the levy which he will pay to the Board will be one penny 
less than if the milk were ordinary milk. This difference applies 
during the period ending September 30th, 1939, After that date 
the rate of levy maj^^ be varied by the Board, subject to the 
approval of a consulted person. 

Parapaph 74, as amended, authorizes the Board to define what 
are retail sales and what are semi-retail sales of milk, but it is 
specifically provided that every sale by a registered producer of 
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Tuberculin Tested Milk, produced and bottled by him on the 
farm, is to be deemed to be a retail sale. The effect of this pro¬ 
vision is that the producer does not sell such milk under a contract 
under which the purchase price is collected from the buyer and 
pooled by the Board. He sells it just as if he were selling to a 
retail customer, collects the price himself, and merely pays to 
the Board the reduced producer-retailsr’s levy mentioned above. 

Similarly, it is specifically provided that Tuberculin Tested 
Milk delivered by its producer in quantities not exceeding, in 
the whole, ten gallons on any day to any one purchaser shall be 
deemed to be sold by semi-retail. The effect of this provision 
is similar to the provision referred to above in respect of Tubercu¬ 
lin Tested Milk which is bottled on the farm. The net result 
of these provisions is that the only Tuberculin Tested Milk 
which is sold under a registered contract will be milk not bottled 
at the farm, and which is sold in quantities exceeding ten gallons 
on any day to one buyer. 

Important amendments affecting Sales of Milk Generally are 
as follows :— 

The exemption, in Paragraphs 40 and 53, of the producer 
whose milk cows did not exceed four, is withdrawn. 

Producers selling milk by retail have always done so without 
a registered contract and under licence issued by the Board. All 
other types of sale were supposed to be made under registered 
contract, the purchase money being collected by the Board and 
pooled. It was found not to be practicable for certain types of 
sale, such as semi-retail sales and accommodation sales, to be 
covered by registered contract on the lines indicated. Para¬ 
graphs 62 and 62A, as amended, provide that these sales may in 
future be treated as retail sales. The result is that the producer 
who effects such sales returns them in his monthly returns as if 
they were retail sales, and pays the retail levy on the sales. 

Other amendments to Paragraph 62 extend the conditions 
which the Board may include in the producer-retailer licences. 
For example, the Board may now lay down conditions as to the 
descriptions of milk which may be sold, the manner in which 
it must be graded, and books and records to be kept by the 
licensee. 

Paragraph 64, as amended, and the new Paragraph 64A, 
embody very substantial and involved alterations affecting depot 
nailk. The Scheme as originally drawn did not envisage special 
terms to the buyer of milk delivered into collecting depots. 
Nevertheless it has for several years been the custom for the 
buyers of such milk to deduct from the price the sum of one 
farthing per gallon for “ transit risk,’’ together with an additional 
sum for “ freight charge deduction,” lyhioh was to cover the 
buyer’s cost of carrying the milk from the collecting depot to 
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the coiisuHiiog centre. Under the amended Scheme these charges 
vM in future be paid to the buyer by the Board out of subsidiary 
pools for each region, called Regional Freight Pools. The 
regional freight pools wUl be fed by a charge called “ the standard 
freight deduction,” which will be a sum per gallon fixed by the 
Board in respect of each region. This charge will be debited by 
the Board to individual producers in respect of every gallon of 
■millf delivered to a buyer who uses it for manufacture, and also 
in respect of every gallon of milk delivered into a collecting 
depot. Balances remaining in any regional freight pool at the 
end of a month may , be carried forward or transferred to the 
re^onal pool. To sum up, the effect of these amendments is 
that all the producers in any given region who are delivering milk 
into depots or into factories will in future suffer an equal regional 
frftight deduction instead of suffering varying d^uctions as 
in the past. I, of course, except the “ delivery charges,” i.e., 
the charges for carrying the im& from the farm to the buyer’s 
depot or factory, which will, as heretofore, be payable by the 
individual producer, and will vary according to the circumstances 
of the ioumey. 

Paragraph 65 introduces substantiat! alterations as regards 
producer-retailers’ levies. It was found that the levies payable 
by prodncer-retailers were somewhat heavy and the calculation 
was complicated. The new levies are fixed as follows 

Ordinary milk, I|d. per gallon. 

Accredited milk, Id. per gallon. 

Tuberculin Tested Milk, fd. per gallon. 

If, however, a producer during the accounting period sells milk 
by wholesale (except on a contract carrying a level delivery 
premium) his contribution is increased by per gallon. If, 
nevertheless, he pays his levies punctually, i.e., within 14 days 
after the due date, he receives a discount of Jd. per gallon. The 
rates of levy mentioned above may be varied by the Board after 
July 31st, 1938, except as regards Tuberculin Tested Milk. 

n. GASES IN THE COURTS. 

Dolby V. Ealmshaw (1937,1 K.B. 196 ; 1936, W.N. 312). 

Mr. Habnshaw was the owner of three greyhounds, which 
he was in the habit of coursing at informal, but not at formal, 
meeting. On November 9th, 1935, he was riding through a 
field with the permission of tlie owner. He had with him two 
of his greyhounds, and they chased and killed a hare. Mr. 
HaJmshaw galloped across to where the greyhounds were, and 
having put the hare into a bag, left the bag in the bottom 
of a had^. He was not in possession of a licence to kill game, 
and he was charged with killing game without a licence contrary 
to the Games licence Act, 1860, Section 4 (1). 
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The justices acquitted on the ground that the Act does not 
apply to the pursuing and killing of hares by coursing with grey¬ 
hounds (Section 5 (3)). Their decision was upheld by the High 
Court, it being stated that the exception applies not only to 
organized meetings, but to all coursing. 

E, & W. Paul, Ltd,, V. The Wheat Commission (1937, A.0.139). 
It was held by the House of Lords :— 

1. That “ German middlings ” are not flour within the 
meaning of the Wheat Act, 1932. 

2. That number 20 of the by-laws made by the Wheat Com¬ 
mission is ultra vires and invalid. 

This by-law seeks to exclude the operation of the 
Arbitration Act, 1889, from arbitrations under the 
Wheat Act. 

3. That the Wheat Commission is a public authority within 
the meaning of the Public Authorities Protection Act, 
1893, and so is protected against any action which is 
not commenced within six months from the date of the 
act complained of. 

Rowdl V. Pratt (53 T.L.R. 982). 

In this case the National Farmers’ Union in conjunction with 
certain of the Marketing Boards in England and Wales, by 
supporting an appeal to the House of Lords, has secured a very 
valuable protection of the rights of farmers. Under the various 
Agricultural Marketing Schemes, farmers have to send in returns 
to the Boards, and these returns, of course, contain much confi¬ 
dential information, which the farmer would not like made public 
property. In order to protect the farmer. Section 17 of the 
Agricultural Marketing Act, 1931, makes it a criminal oflence 
for any person to disclose any information obtained by him in 
the exercise of any power conferred under the Act on any Board. 
This does not apply, of course, to disclosure for the purposes of 
legal proceedings under the Act, i.e,, proceedings by a Board 
against a producer. 

In the case in question, however, the Court of Appeal held 
that the Section was not sufficiently clear to prevent such returns 
being compulsorily disclosed under an Order of the Court in 
ordinary legal proceedings between independent persons. 

Mr. Rowell, the appellant in this case, grows potatoes at 
Inkerson Fen, near Sutton St. Edmunds. In 1934 he agreed to 
grow 9J acres of Royal Kidney potatoes for the respondent, 
Mr. W. L. Pratt, trading as R. W. Green, of Wisbech, who was 
to supply the seed. 

Mr. Rowell delivered some 74 tcms of Royal Kidney potatoes 
to Mr. Pratt, who did not pay all the purchase price. Mr. Rowefl, 
therefore, sued him for it, and Mr. Pratt admitted the claim. 
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He counterclaimed, however, a larger sum because he alleged that 
Mr. Rowell had not delivered to him all the potatoes produced 
from the 9^ acres, but had sold to certaiu other merchants some 
43 tons of potatoes produced on those 9i acres. The case was 
originally heard in the Wisbech County Court, and a number of 
witnesses were called on both sides, hfr. Pratt served a witness 
summons upon the Registrar of the Potato Marketing Board 
requiring hiTn to produce Mr. Rowell’s acreage return for 1934, 
The Registrar appeared with the return, but objected to producing 
the same on the ground that Section 17 of the Act of 1931 forbade 
this. The County Court Judge held that the return need not 
be produced. He believed the evidence called on behalf of 
Mr. Rowell to the effect that, in addition to the 9^ acres planted 
for Mr, Ptatt, Mr. Rowell also grew 4 acres of Royal Kidney 
potatoes in another field, and that these were the potatoes which 
he sold to other merchants. Mr. Rowell, therefore, won his 
action, and Mi, Pratt’s counterclaim was dismissed. Mr. Pratt 
took the matter to the Court of Appeal, who ordered a new trial 
on the ground that the County Cburt Judge was wrong in refusing 
to order production of the acreage return which might have been 
very important evidence and that, if it had shown only 9i acres 
of Royal Kidney potatoes, then the decision might have been 
different. This was the view of two of the three Judges in the 
Court of Appeal, but the third Judge disagreed, and thought 
Section 17 of the Act of 1931 was sufficiently clear to prevent the 
return being produced in Court and used in evidence. 

The matter was considered of great importance to farmers, 
and leave to appeal to the House of Lords was obtained, on the 
condition that an undertaking to pay the costs of the Appeal 
was given, 

Kve Judges in the House of Lords have now unanimously 
reversed the majority of the Court of Appeal and agreed with 
the decision of the &unty Court Judge. 

Palmers can, therefore, rest assured that the returns which they 
make to the various Agricidturai Marketing Boards are absolutely 
confidential documents, and cannot be used in evidence in legal 
proceedings, except proceedings under the Marketing Acts. 

Collard v. Biver Stour (Bent) Catchment Board (1937, W.N. 30). 

Mr. Collard was the owner of certain land at Stodmarsh, 
Kent, and a demand was made upon him for drainage rate in 
respect of this land by the Catchment Board pursuant to its 
powers under the Land Drainage Act, 1930. It was admitted 
(1) that for many years before 1930 a drainage rate had been 
charged upon and paid without question in respect of the land 
and (2) that the land was tidal land as defined by the Land Dram¬ 
as A^, 1930, Section 77 (2); Shr, Collard contended that, since 
his la^ud was tidal land, it was exempt from drainage rates. This 
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contention was founded on Section 77 of the Act which provides 
that “ Subject as otherwise expressly provided in this Act, the 
provisions of this Act shall apply to land belonging to His 
Majesty. . . . Provided that nothing in this Act shall:— 

(а) be taken to operate as a grant by or on behalf of His 

Majesty as owner . . . of any tidal lands ... or 

(б) be taken to authorize any person to do any work on, 

over, or under, or to use for any purpose, any tidal lands 
or any lands belonging to His Majesty . . . {with 

certain exceptions) ; or 

(c) confer any power of lev 3 dng drainage rates in respect of 
the said tidal lands. 

It was upon proviso (c) that Mr. Collard relied. The Court 
held, however, that the three paragraphs to the proviso were 
consecutive and appeared to bear the same meaning throughout, 
and that it was to (>own property alone that the section referred. 
Accordingly, tidal lands which are not Crown property are not 
exempt from drainage rates. 

Milk Marketing Board v. Warman (A.E.R. Vol. 3, 541). 

This was an action by which the Board sought to recover 
from the defendant £182 10s, Od. levies due under Paragraph 
65 (1) of the Milk Marketing Scheme. The defence was that in 
1933, before the poll was taken as to whether the Scheme should 
come into force, a pamphlet was issued to producers which con¬ 
tained the following passage : “ In various parts of the country 
at the present time, the producer-retailer is feeling the pinch of 
severe undercutting, and the stabilization of the industry which 
win result from the operation of the Scheme will end all his anxiety 
under this head since undercutting will be impossible.” The 
defendant alleged that this was a representation of fact, and 
that although the author of the pamphlet may well have thought 
it was true, it was in fact untrue. By the representation the 
defendant was induced to give hk vote in favour of the Scheme. 
It was further argued on his behalf that the statement made in 
the pamphlet was a warranty or agreement, and that the Board 
had broken it by failing to stop undercutting. The defendant 
counterclaimed damages for this alleged breach of duty. 

The defence was not accepted by Mr. Justice Charles, who 
held 

(1) That if the passage referred to was a representation at all, 
it was future and not present and so could not be relied 
on in law. 

(2) That the Board is under no legal obligation to stop under¬ 
cutting. This, of course, does not mean that the Board 
have no power to stop undercutting. The result of the 
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is that if th© Board do not choos© to ©xercis© 
the power they cannot be compelled to do so. 

(3) That on the facts, the Board had taken all reasonable 
steps to stop -undercutting. 

Judgment was therefore given for the Board on the claim 
and counterclaim. 

Gordon G. Pairbaien. 

22» Bedford Bow, 

London, W.C.l. 


AGRICULTURAL STATISTICS, 1937. 


The following table gives a summary of the acreages of crops and 
grass, and of the numbers of live stock, returned by occupiers 
of agricultural holdings on June 4th, 1937, together -with the 
corresponding figures for 1936. The fi^es for 1937 are subject 
to revision. 

Table I. 

Across under Crops and Qtass and Numbers of live Stock 

m holdings cdxyse cm acre in epdmi in England and Wales as 
returned % occupiers on June Uh, 1937, and June 4th, 1936. 


DiBfccibiitiQQ. 


1937 . 

Acres. 


1936 . 

Acres. 


Locrease 
<+) or 


(—) Acres. 


Total Acreage under all Crops and Crass 
Bough Grazings^ .... 

Arable Land. 


Permanent Grass lor Hay . 

„ „ not lor Hay 

Wheat 
Barley 
Oats 

Hlxed Com 

Bye . . , ^ 

Beans, for stock feeding or seed 
Beans, for market or canning 
Peas, for stock feeding or seed 
Peas, for canning or packeting, green or dried 
Green Peas, for market 
Potatoes, first earUes .... 
Potatoes, main crop, including second earlies 
Turnips, for stock feeding or seed 
Swedes, for stock feeding or seed 
Turnips and Swedes, for human consumption 

Mangolds. 

Sugar Beet .... 

Kohl Babi .... 

Bape(orCole) .... 

Cabbage, Savoys and Kale for fodder . 

Cabbm, Savoys, Green Rale and Sprouting Broc- 
c(^ for human consumption. 


24 , 772,000 

5 , 435,000 


24 , 863,000 

5 , 433,000 


- 91,000 

+ 2,000 


9 , 018,000 


9 , 120,000 


- 102,000 


4 , 671,000 

11 , 082,000 


4 , 669,000 

11 , 074,000 


+ 2,000 
+ 8,000 


1 , 731,000 

823,000 

1,222,000 

92.600 
16,100 

96.900 
13,300 

34.900 

25.200 

45.600 

55.200 
399.900 
181,800 

242.800 
15,500 

206.800 
306,600 

6,100 

55,700 

84,400 

38,000 


1 , 704,000 

819,000 

1 , 420,000 

97,600 

19.200 

122.700 

15.200 
47,000 
28,100 

67.700 
56,300 

400,300 

177,500 

254,800 

17,000 

246,000 

348.700 
5,400 

52,000 

118,200 

43.700 


1 Monniain;, Heath, Mb<ff, Down and other rooth ia:od used for graidng. 


27,000 

4,000 

198,000 

5,000 

3.100 

25.800 
1,90 

12,100 

2,900 

22,100 

1.100 

400 

4,300 

12,000 

1,500 

39,200 

42,100 

700 

8.700 

33.800 

6.700 

















Distribution. 


Brussels Sprouts. 

Cauliflower or Broccoli (non-sprouting) 

Vetches or Tares. 

Lucerne . . 

Carrots. 

Onions. 

Mustard for seed. 

Hops. 

Small Fruit. 

Orchards. 

Clover and Rotation Grasses for Hay . 

» ti »* » not for Hay . 

Bate Fallow. 


Cows and Heifers in milk . 

Cows in Calf, but not in milk 

H^ersinCalf. 

Other Cattle—^Under one year 

One year and under two 
Two years and above 

Total op Cattle 


Ewes kept for Breeding. 

Other Sheep—Dne year and above 

Over six months and under one year 
Under six months ...» 

Total op Sheep . 


Sows kept for Breeding . • « . . 

Other Mgs—Over two months . , . . 

Under two months . . . . 

Total op Figs . 

Horses used for Agidcultural purposes (including 

Mares for Breeding). 

Unbroken Horses (including Stallions)— 

One year and above. 

Under one year .... 

Other Horses. 


Total op Houses 


Fowls I 


Over 6 months old . 
Under 6 months old 


Total op Fowls 


Ducks 

Geese 

Turkeys 


1937. 

1986. 

Increase 
(-H) or 
decrease 
(—) Acres. 

Acres. 

Acres. 

82,500 

18,800 

38,400 

34.900 

18.900 
1,700 

24.100 

18.100 
52,800 

258,400 

35,000 

20,500 

62,600 

38,100 

16,600 

1,600 

31,900 

18,300 

66,700 

261,300 

- 2,500 

- 1,700 

- 24,200 

- 3,200 

~ 2,700 

+ 100 

- 7,800 

- 200 

- 2,900 

- 2,900 

1,469,000 

761,000 

1,840,000 

761,000 

+ 129,000 
- 10.000 

633,600 

385,000 

+ 198,600 

No. 

2,215,500 

394,500 

455,600 

1.264.400 

1.273.400 
1,011,100 

No. 

2,227,500 

405,100 

443,500 

1,215,800 

1,251,400 

997,000 

No. 

- 12,000 
- 11,100 
+ 12,100 
+ 48,600 
+ 22,000 
+ 14,100 

6,614,000 

6,540,300 

+ 73,700 

7,816,000 

1,484,800 

822,000 

8,060,000 

7,237,900 

1,668,600 

437,500 

7,304,000 

+ 78,100 
-183,800 
-115,600 
+ 766,000 

17,182,800 

16,048,000 

+ 634,800 

455,000 

2,138,900 

1,038,400 

483,200 

2,220,600 

1,100,000 

- 28,200 
~ 81,700 
- 61,600 

3,632,300 

8,803,800 

~ 171,500 

554,500 

561,400 

- 6,900 

100,900 

53,700 

149,000 

95,900 

50,600 

157,700 

+ 6,000 
+ 3,100 

! - 8,700 

858,100 

865,600 

- 7,500 

24,517,000 

28,038,000 

25,362,000 

32,382,000 

i -845,000 
1-4,344,000 

52,555,000 

57,744,000 

-5,189,000 

2,281,000 
. 552,000 
687,000 

2,606,000 

634,000 

707,000 

1 -326,000 
- 82,000 
- 20,000 


The fall in the total agricultural area, as in the previous year, 
exceeded 90,000 acres, or about 0"4 per cent, of the total.: 
This decline was entirely at the expense of cultivated crops and 
good grassland, the area of rough grazing showing a small 
increase. The loss of arable land exceeded 100,000 acres, 10,000 
of which were laid away to permanent grass and tlie remaiiader 
given over to buildmg or other non'^agrieultural uses. 

The veiy large increase in the area of bare fallow was probably 
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due to seasonal conditions, being a legacy of the almost unpre¬ 
cedentedly wet spring. 

Wheat and barley showed small increases (rO per cent, and 
0*5 per cent, respectively). The areas of turnips and rape also 
increased, these crops probably replacing swedes and mangolds 
on land where a tilth could not be prepared in time for the latter 
crops. There was also a marked increase, of 119,000 acres, in 
the area of rotation grass. The potato acreage was practically 
maintained, but aU the remaining major arable crops showed 
substantial decreases. The oat acreage fell by nearly 14 per cent., 
beans by 21 per cent., swedes by 5 per cent., mangolds by 16 per 
cent., sugar beet by 12 per cent., and cabbage and kale for fodder 
by 28 per cent. The figures, taken together, thus imply a serious 
decline in the output of our arable land, which decline was 
probably accentuated by lower average yields. 

The areas of vegetable crops also showed substantial losses, 
but it must be borne in mind that the cultivation of these crops 
had largely expanded in the previous year. Over a period of 
years, as the following figures show, the acreages of the more 
important vegetables have been weE maintained. 

Acies. 

1933. ' 1935. 1937. 

Cabba^, etc., for human consumptioB . . 33,100 37,500 38,000 

Brussels Sprouts. 35,900 34,100 32,500 

CauHflower and Btoec(dl .... 20,700 19,500 18,800 

Carrots. 12,900 15,800 13,900 

Turning to the live stock %ures, the total cattle population 
rose by nesirly 74,000 head, an increase of more than 1 per cent. 
The increase was mainly in young stock, indicating some revival 
of confidence on the part of breeders. The largest proportionate 
increase was in cattle under one year, the figure being 48,600, 
or 4 per cent. The total of cows and heifers in milk or in calf 
showed an increase of 13,000 head. 

Ewes increased by 78,000 or more than 1 per cent., and Iambs 
numbered nearly half a million more than in the previous year. 
On the other hand there was a fall of 183,000 in the number of 
yearling sheep, following one of 77,000 in the previous year. 
These figures reflect the still growing tendency to market fat 
sheep at younger ages. 

The pi^ population feU by 4*5 per cent., but it is well known 
that relatively large fluctuations in pig numbera are common. 

The fall in the number of fowls, amountmg to over 5,000,000 
head, or about 9 per cent., is a reflection of the well known diflfi- 
eulties under which the poultry industry has been labouring. 
The rising level of feeding-stufi prices, together with the increasmg 
incidence of disease, is sufficient explanation. 

Table H sets out the number of workers employed in agri* 
culture, and shows a further decline in the supply of labour. 
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The decline is, indeed, less than that which has occurred in 
several recent years, but there is no doubt that, owing to seasonal 
conditions, labour shortage was more acutely felt in 1937 
than ever before. The inadequacy of the labour force and the wet 
spring combined to make the proper cleaning and cultivation 
of much land an impossibility. The number of workers who have 
left the industry in the past four years is 84,400, or about one in 
nine of the workers who found employment in 1933. 


Table II. 

Agricultural Workers. 



1937. 

1936. 

Increase 
(+) or 
decrease 
(-) 

Regular Male Workers— 

21 years old and over. 

Under 21 years old. 

No. 

394,800 

94,500 

No. 

401,500 

100,700 

No. 

- 6,700 

- 6,200 

. 

Total . 

489,300 

502,200 

- 12,900 

Casual Male Workers— 

21 years old and over. 

Under 21 years old. 

57,900 

7,300 

57,900 

8,000 

700 

Total . 

65,200 

65,900 

700 

Total Male Workers, RBOtriAR and Casual 

! 554,500 

568,100 

- 13,600 

Women and Girls— 

Regular Workers. 

Casual Workers. 

46,200 

30,400 

44,600 

27,900 

+ 1,600 
+ 2,500 

Total . 

76,600 1 

■ 

72,500 

+ 4,100 

Total Workers, ail Classes .... 

631,100 

640,600 

- 9,500 
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JOHN AUGUSTUS VOELCKER. 

With the death of Dr. J. A. Voelcker there passes one of the 
last of the great figures of Victorian agricultural science, and 
ahnost the last link with the founders of modem agriculture. 
He was hom on June 24th, 1854, at Cirencester, where his father, 
Dr. John Christopher Augustus Voelcker, was Professor of 
Agricultural Chemistry. It was a great period for agricultural 
science, and Augustus Voelcker, as he was always called for short, 
was a great man to have as a father, for he had studied under 
Wohler, Liebig and Mulder, and had come over from Germany 
in 1847 to take his residence here and do his life’s work among 
us: he had been appointed Chemist to the Bath and West 
Society in 1855 and to the Boyal Agricultural Society in 1857 ; 
and had held both positions till his death in 1884. 

John Augustus Voelcker therefore grew up in the atmosphere 
of scientific agriculture. Prom his childhood he had known all 
the leaciing agriculturists of those days; he was thoroughly 
familiar with their aims and methods and he early absorbed the 
tradition of careful analytical work characteristic of his father’s 
activities. 

He was educated at University College School, then at 
University College, London, where he obtained both the B.A. 
and the B.Sc. degrees. He then proceeded to his father’s old 
University at Giessen in Germany, obtaining his Ph.D. degree. 
Later on the University of Cambridge gave him an Honorary 
MLA. degree. He decided to take up agricultural chemistry as 
his profession, and in 1884, when his father died, he succeeded 
to ail the public offices his father had held, including that of 
Consulting Chemist to the Royal Agricultural Society and to the 
Bath and West Society. 

With his unique background of experience he naturally took 
his father’s place in the world of agricultural chemistry and 
continued as the leading adviser of farmers on matters relating 
to fertilizers and feeding stuffs. Father and son served British 
agriculture well for 90 years—^the longest sequence in our time. 

His contributions to practical agriculture include his Reports, 
and a valuable series of notes issued periodically dealing with 
problems of current importance, especially new products or 
adulterated products. In addition, there was a large amount of 
sound advice privately given to farmers and landowners which 
played an important part in the daily conduct of the farm work. 
He was a shrewd and competent analyst, painstaking and very 
reliable. He speedily detected injurious substances in feeding 
stuffs (his work|on Castor will long be rememberei), while his 
analytical figures were so trusted that a large part of the sulphate 
of ammonia handled in this country was at one time sold on his 
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reports. His high repute as an analyst is shown by the fact that 
he was elected Resident of the Society of Public Analysts. But 
he retained also a wide interest in General Chemistry. He served 
as member of the Council both of the Chemical Society and of 
the Institute of Chemistry. 

His publications are almost all in the Jtywrnal of the Royal 
Agricultural Society, many of them in the form of Annual 
Reports which, taken together, give a summary of certain of the 
farmers’ problems of the time. Another series of Reports, also 
issued annually, describes the experiments made at the Woburn 
farm, the Directorship of which he had also taken over from his 
father. This farm had been started in 1876 to deal experimentally 
with problems arising out of the new Act of 1875 awarding 
compensation to tenant farmers for unexhausted improvements. 
The Act had laid it down that compensation was to be paid, but 
said nothing at all about how this was to be done. Lawes and 
Gilbert had drawn up a table for assessing the residual manurial 
values of feeding stuffs but it was based on purely a priori grounds, 
and the Society’s Chemical Committee of that time wisely 
decided to make field experiments as the only sure means of 
arriving at equitable assessments. The Duke of Bedford 
generously gave the use of some of his land for the purpose, and 
so the Woburn Farm was started. It had the further object 
of repeating some of the Rothamsted experiments on wheat and 
barley. When Dr, Voelcker took over the directorship from his 
father he widened its scope and made it a testing place for new 
crops and new feeding stuffs, and for studying such practical 
, farming problems as the Committee from time to time selected. 

For many years it served a most useful purpose, and it was 
greatly improved in 1897, when the late Mr, E. H. Hills left the 
Society a bequest of £10,000 for the purpose of studying the 
influence of unusual elements on the growth of plants. Out of 
the first income a laboratory and pot culture house were built— 
the first pot culture house to be set up in this country—^and then 
a resident assistant was put in charge. Dr. Voelcker was always 
fortunate in his choice of men. The first was Dr. H. H. Mann, 
who in 1900 left Woburn for a distinguished career in India but 
has now returned as Assistant Director under the new regime, 
working as loyally now as he did at the beginning : others were 
H. M. SVeear, who remained till his death in 1914, then James 
Crabtree, afterwards Superintendent of Experimental Sugar 
Farms in Demarara, then A. Blenkinsop who, like one of the 
Farm Managers, W. H. H<^g, rendered much subsequent valuable 
service to British Agriculture in the counties. The reports on 
the effects of these unusual elements are all published in the 
Society’s Journal^ hut nothing of social interest emerged. Then 
in October, 1921,"the Society decided to give up the farm and 
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to hand over the income from the Hills bequest to the Cambridge 
School of Agriculture. This was a heavy blow for Dr. Voelcker, 
from which he never quite recovered. It was made all the more 
bitter by the fact that at some of the other Institutions—^the 
Institut Pasteur in Paris, Rothamsted and elsewhere, it was 
found, by using somewhat different methods, that some of these 
unusual elements are essential to plant growth, though in small 
quantities only; if they are lacking, the plants suffer from 
physiological dieases. Thus lack of boron, which was first 
investigated at Rothamsted, leads to heart-rot in swedes and 
sugar beet, and to another kind of rot in apples ; lack of man¬ 
ganese leads to leaf stripe in oats; lack of copper to a special 
disease in cereals, especially wheat, but also in barley and oats. 
Moreover, according to recent Dutch work, cattle feeding on 
copper-deficient plants suffer from certain diseases. The latest 
adchtion to the lit is cobalt, deficiency of which is said to cause 
a pining disease of cattle and sheep in Australia and New Zealand. 
It was nothing short of a tragedy that this work, begun under 
the aegis of the Society with the help of the Hills bequest, should 
have been abandoned too soon, so that results which ought to 
have been associated with the names of Hills and Voelcker and 
the Society are now to the credit of others. 

Dr. Voelcker, howev^, did not despair; he gallantly shouldered 
the responsibility for carrying on the farm at his own expense 
till October, 1926, when the Rothamsted Experimental Station 
took it over. He remained Honorary Local Director and spent 
many months in association with the writer in summarizing 
the results both of the field and feeding experiments made since 
the beginning. He prepared an extended account which has not 
yet been published, though it would be a convenience to experts 
if this could be done. The account was condensed by the writer 
for publication in the book “ Slfty Years of Field Experiments 
at the Woburn Experimental Station ” of which it forms the 
first part; the second part consists of an examination of the 
field data by modem statistical analysis, made first by Miss 
M. A. Webster (now Mrs. E. W. Russell) then by Mr. W. G. 
0 )chran; while the third was a summary by the writer of the 
various results of scientific and practical importance. 

This is not the place to speak of the results of the Woburn 
experiments. Thanks to Dr. Voelcker’s persistent advocacy and 
his enthusiastic demonstrations they impressed themselves on 
the visitors* minds and passed insensibly into practice. Few 
farmers who automatically include dressings of lime in the 
rotation where they have been using sulphate of ammonia realize 
that this practice is the outcome of experiments on Stackyard 
field ; and even lecturers in agricultural chemistry often fail to 
recognize how much of their teaching on farmyard manure, on 
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silage and on many other topics is due to the analytical work 
done in connection with the Woburn experiments. 

One of Voelcker’s greatest enterprises was a journey to India 
made during 1890* It was a time of considerable change there. 
The need for agricultural improvement was widely recognized, and 
an Imperial Department had been set up in 1881 for this purpose 
under the Secretaryship of Mr. (afterwards Sir) Edward Buck. 
It was soon recognized that no advance could be made mthout 
technical advice, and the first requirement was for “ one first-class 
expert who should make a general enquiry into the character of 
the soils and agricultural conditions of the country.” Some time 
elapsed before anything happened, but in 1889 Dr. Voelcker was 
invited out to India. He arrived towards the end of the year 
and left early in 1891. His impressions and recommendations 
are contained in his book on the “ Improvement of Indian 
Agriculture.” One of the immediate results was the appointment 
of his old assistant, Dr. J. W. Leather, as agricultural chemist, 
thus starting the scientific service which has since developed 
enormously. For the rest, the merits of the Indian volume were 
not fully recognized until later. It was not till 1928 that the 
Boyal Commission on Agriculture in India, which sat under the 
Chairmanship of the present Viceroy, reported : “Although 
thirty years have elapsed since this was written, the ability 
which Dr. Voelcker displayed in his comprehensive survey of the 
agricidtural conditions in Indki, in his analysis of the problems 
they present and in his recommendations for their solution, stiU 
renders it a book of the utmost value to ad students of agriculture 
in India. We are glad to have this opportunity of acknowledging 
the great assistance we oxuselves have derived from it.” This 
recognition brought with it the conferment of the order C.I.E. 
of which Dr, Voelcker was rightly very proud. 

He was keenly interested in all aspects of agriculture and 
his social gifts made him a welcome member of any agricultural 
gathering. He was naturally attracted to the Farmers’ Club, 
which he joined in 1885 and of which he became Chairman in 
1908, a post his father had filled in 1875 ; in his opening remarks 
at the January meeting of 1908 he commented on the fact that 
his precedessor, Mr. Harold Howard, was also the son of a 
former Chairman. The occasion was further interesting in that 
Mr. H. Trustram Eve then read a paper on “ Motive Power on 
the Farm,” which he discussed in the order ; wind, water, steam, 
oil engines, gas, electricity, and motors. The two last, however, 
seem^ at that date somewhat improbable : “ where there is 
sufficient water power on the farm electrical power could be 
produced with economical results ”—^while as for tractors; 
“ they are not commercially used on farms of ordinary sizes in 
England . * • a farmer is right in using his team of horses 
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instead of bu 3 nng extra power for cultivating the land.” So 
much have times changed in a single generation. 

Dr. Voeloker was a man of very wide interests and of much 
social value. At College he had been a runner of no mean order 
for anything between one and ten miles, and his interest in 
athletics continued to the end. He was the first honorary secre¬ 
tary of University College and Hospital Sports ; for long he was 
treasurer of the Thames Hare and Hounds, and was frequently 
present at Roehampton when they had a race; he was also 
twice President of the London Athletic Club and regular in his 
attendance at their Committee meetings. But he was never 
content with mere passive onlookmg. He was a keen fisherman, 
having had a fishing on the Test and for a number of years spent 
part of his hoKdays in Northumberland; he was also a keen 
diot and a golfer; altogether a good type of English country 
gentleman. 

Nor did his interests stop here. He was an active member 
of the Presbyterian Church and not infrequently, after a day’s 
work, would preside or take a considerable part in some evening 
meeting at one of the churches belonging to that body. The 
simple and very beautiful memorial service at St. John’s Presby¬ 
terian Church, Kensington, had been arranged in accordance 
with his wishes and it well showed his sense of spiritual values. 

In 1884, at the age of 30, he married Alice, eldest daughter 
of the late Mr. W. Westgarth, formerly of Melbourne, and they 
had two sons and two daughters. The elder son was killed 
in the War and the younger broke away from agricultural 
chemistry, but his brother’s son, Mr. Eric Voelcker, is carrying 
on the consulting practice, so that the name seems likely to 
survive in agricultural activities. 

His tall, striking figure, set o£E by a fibue head adorned with 
white hair, made him noteworthy in any company. His essential 
tidiness of mind showed itself in his systematic note-taking, in 
his immaculate dress, and his punctiliousness in all his com¬ 
mitments and engagements. As be walked round my room he 
would put the pictures straight and would gently rebuke any 
disorderly appearance of the desk or bookshelves. While he 
distrusted some of the newer methods of field experiment he 
accepted them and faithfully carried them out: for once he had 
given his word he would hold to it. As a chief he captured and 
held the deep respect, even the admiration, of his staff, while 
^ a friend he was loyal and entirely trustworthy : a man one 
is glad to have known, and who played his part gallantly in 
serving his generation. 


E. J. Rtjsssixi. 
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THE WOLVERHAMPTON SHOW, 1937. 

ALTHOXjaH the neighbouring City of Birmingham has had two 
Royal Shows, Staffordshire is a county that has been visited by 
the Society on only one former occasion. Wolverhampton was 
then the venue, and the meeting was held as far back as 1871. 
Judging from contemporary reports, the Show of that year took 
place under anything but happy conditions. 

The Show of 66 years ago was remarkable, we are told in the 
Steward’s report, for a “ marvellous array ” of steam cultivating 
machinery and traction engines which were subjected to exhaus¬ 
tive trials, the practical results of which were of the highest 
value. 

In spite of the unfavourable weather during the Society’s 
previous visit, there was a comparatively large “ gate,” as wWl 
be seen from the particulars given below of Bhrmingham and 
Wolverhampton meetings:— 


Year. 

Place. 

President. 

No. of 
Implement 
Stands. 

Entries 
of Live 
Stock. 

No. of 
Persons 
Admitted. 

+ « Profit 
— « Loss 

1871 

1876 

1898 

1087 

Wolverliampto& 

Birmixigham 

Binuizighani 

Wolverluuapton 

6th Lord Vernon 

Lord fibflahftTn 

5th Lord Spencer 

Mr. XJ, Boland Bnrhe 

$63 

420 

502 

409 

1,267 

1,469 

2,328 

8,191 

107,519 

168,418 

98,277 

78,080 

- £2,175 
+ 3,424 

- 1,568 
+ 680 


Fortunately, the 1937 Show took place under far pleasanter 
conditions and in a much clearer atmosphere than its pre¬ 
decessor of 1871. The helpful co-operation of the Mayor of 
Wolverhampton (Shr Charles Mander), the Corporation and the 
Local Committee on this occasion left nothing io be desired, and, 
if no spectacular records were set up in the way of attendance 
and financial result, it cannot be said that this was due to any 
lack of enthusiasm on the part of Wolverhampton, 

The site generously placed at the disposal of the Society by 
Lord Wrottesley has been described by the President (Mr. Burke) 
as one of the nicest the Society has ever had for its Show, It 
may not be without interest here to note that the Wrottesley 
estate has been in the possession of his Lordship’s family since 
the 12th century, and lhat m 1347 one of his ancestors received 
a charter from Edward III to make a park there. 

The showground covered over 100 acres of the Park, and 
was about four miles from the railway stations and the centre of 
the town. Most efficient means of transport were, however, 
provided by the Corporation and bus companies for visitora. 
The principal entrance and administrative offices were on the 
main road to Shrewsbury, and there was a second entrance for 
the public near the south comer of the ground not far from the 
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Flower Show. Two car parks of ample dimensions were arranged 
near the entrances, and on some days of the Show the available 
accommodation was taxed to its utmost. An idea of the volume 
of the car traf&c may be gathered from the particulars given 
below of the vehicles dealt with in the parks by the staff of the 
Eoyal Automobile Club :— 



Cars. 

Motor Cycles 
and 

Combinations. 

Car Seasons.” 

Tuesday. 

2,325 

U 

550 

Wednesday .... 

5,140 

53 

163 

ThuiBday. 

4,964 

176 

S 

Friday. 

2,074 

41 

— 

Saturday. 

1,176 

265 



The rather unusual shape of the site necessitated a somewhat 
different lay-out from that which is usually associated with the 
“ Royal,” but the exhibition was found by visitors to be very 
compact, and one in which it was easy to find one’s way about. 

Eleciaricity was again the lighting, cooking, and motive power 
at the Show, and this was supplied by the Wolverhampton Cor¬ 
poration on most favourable terms to the Society and exhibitors. 

As soon as the Council accepted the invitation to visit 
Wolverhampton, the Staffordshire Agricultural Society agreed to 
forego their own county show for the year, and, as usual, privileges 
were extended to their members similar to those enjoyed by 
members of the parent Society. 

Of the customary comprehensive character, the list of prizes, 
includiog cups, medals, etc., amounted to £15,049, towards which 
£3,640 was contributed by various Breed Societies. Details of 
the Classification, Prizes, and Entries are tabulated m a statement 
which follows, and another table is included giving a comparison 
of this year’s entries in the different sections with those of 
previous years. A complete List of the Awards will be found in 
the Appendix to this volume. 

Implements and Machinery formed one of the best sections of 
its kind ever brought together by the Society. 

Live stock, too, made a fine exhibition. Horses made a 
creditable show, particularly the heavy breeds,, which were led 
by the Suffolks with an entry of 109. The great feature of 
the Cattle section was a magnificent entry of 194 Dairy Short¬ 
horns, A representative display was made in the Sheep classes, 
Southdowns with an entry of 94, as usual, heading all other 
breeds. Exhibits of Pigs made a collection of much interest, 
nearly a third of the entry being of the Large White breed. 

For the first time, arrangements were made at Wolverhampton 
for daily parses of the prize-winning pigs of all breeds in rings 













I*!©. i.—ARAB Stallion, ** Saotjd.” 

Winner of Champion Medal for best Arab Stallion or CoU, Wolverhampton, 1937. 
Exhibited by MR. H. V. Mtjsgrave Clark. 



Winner of Champion Medal for best Arab FUly, Wolverhampton, 1937. 


Exhibited by MR. H. V. Musgrave CLARK. 









Fig. 3.—Gceensey Bull, “ Valjentine’s souvenir lb Vdiiera.'’ 
Winner of Challenge Cup for best Gtremeeg Bull, Wolverhampton, 1937. 
Exhibited bu Mb. B. H. Brittain. 



j?iG. 4 .—Guernsey Cow, “ fernhill Bose Sth.** 

Winner of ChaUen^e Cup for best Guernsey Cow or Meifer, Wolverhampton, lOS'^ 
Exhibited by Mr. W. Dunkels. 


{<-^1 
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STATEMENT OF ENTRIES, Etc., 
At Show held at Wolverhampton in 1937. 



Total for GOATS 


PoSiTRYl^llcSuCE!^.,1n 19W Classes . 4,676 Entries . £15,949 Prizes.® 

^ Airing exhibited In moie tlian one class are here counted as separate entries. 

® Including £602 for Plower Show, £78 lor Butter-Making Competitions, and £46 for 
Local Classes. 

* dftsses oancelled under zegcdat^on of Prize Sheet. 
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in close proximity to their pens, an innovation which excited a 
good deal of interest. 

In recent years an increasing amount of attention has been 
paid to the comfort and well-being of the stockmen and grooms 
who come to the Show with the exhibits of live stock. At 
Wolverhampton an effort was made to improve, to some extent, 
the sleeping accommodation of attendants, the nature of whose 
duties preclude them from being away from their charges during 
the night. These men have expressed their appreciation of aS 
that has been done for them and for their comfort. 

The Midland Division of the Young Men’s Christian Associa¬ 
tion did useful service in providing all-night coffee bars before 
and after the Show, evening concerts for the men, and supplying 
reading matter and materials for writing letters, and generally 
organizing welfare work among them. A programme of sports, 
much on &e same lines as at former Shows, was also arranged and 
carried through by the Association in conjunction with the British 
Herdsmen’s Club. 

The President and Mrs. Burke attended the concert on the 
Priday evening, and Mrs. Burke handed the prizes to the winners 
in the various sports ” events. 

Poultry entries were below average in number. In the 
Produce section, Cheese accounted for 118 entries out of a total 
of 339. 

The Flower Show again furnished a most attractive section 
of the exhibition, a number of special classes being included at 
the request of the authorities of the Wolverhampton Floral Fete 
which, on account of the Society’s visit, was not held this year. 

Separate reports appear in later pages of this volume on the 
Forestry and Agricultural Education exhibits. 

Fine weather, not too warm, allowed the judging of all the 
breeding classes of live stock to be carried tfciough quite com¬ 
fortably on Tuesday, July 6th, The cream from the milk of the 
cows in the Butter Test classes was churned in the Working Dairy 
during the day, thus enabling the awards in this section also to 
be made known in the early part of the Show. Full details are 
given in the Report of the Steward of Dairying. 

An attendance of 4,341 was recorded during the opening day. 
Distinguished visitors included many from the Dommioxta and 
from the Continent. 

The principal event on the Wednesday was the official viat 
of Their Royal Highnesses the Duke and Duchess of Gloucester. 
On their arrival, shortly before noon, they were received by 
Mr. Burke, as President, and Members of the Cbuncil and Local 
Committee. Their Royal Highnesses devoted the first part of 
their tour of the showyard to an inspection of exhibits m the 
Flower Show^andjhe Forestry Exhibition. They honoured the 




Fig. 5—Hampshike Down Sheabiing Ram. 

Winner of Champion Prize for be^ ea^ibit of Hampshire Down Sheeps Wolverhampton^ 19 
Exhibited bp Majoe V, S. Biakp. 



Fig. 6.—Wejtslbydale Sheaeling Ram. 

Winner of Challenge Trophy for best exhibit of WensUydale Sheeps Wolverhampton^ 1937. 
Exhibited by ME. John Daegtte. 










Fig. 7.—Esses Boak, “ Huskards Weeiby Neviil 2nd.*' 

First Prize arid cm cf Group loinning Chollmge Cup for best group of Essex Pigs, 
WolterhampUm, 1937. 

Exhibited by Mr. Harold H. Bowser. 



Pig. 8.—^BssEx Sow, ** Magdalen Pride 751^.’* 

First Prise and one of Group mnntng Challenge Cup for best group of Essex Pigs, 
Wolverhampton f 1937. 

Exhibited by Mr. H.utOLD H. Bowser. 
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STATEMENT ,0E ENTRIES FOR THE 1937 SHOW, 
COMPARED WITH PREVIOUS YEARS. 


Entries of Live Stock, Poultry di Produce. 



Wolver- 
hamp- 
tou, 
1937. 1 

i 

Bris¬ 

tol, 

1936. 

New¬ 

castle, 

1935. 

Ips¬ 

wich, 

1934. 

Derby, 

1933. 

South¬ 
amp¬ 
ton, 
1932. 1 

War¬ 

wick, 

1931. 

Man¬ 

chester, 

1930. 

Harro¬ 

gate, 

1929. 

Hoises 

Cattle 

Goats 

Sheep 

Pigs 

•620 

•1,245 

*67 

566 

703 

*617 

*1,252 

*68 

692 

669 

*644 

•1,060 

•68 

684 

693 

*729 

•1,281 

•107 

676 

841 

*592 
*1,149 
*97 i 
673 
688 

*437 

•1,009 

*75 

520 

551 

*568 

*1,168 

•68 

569 

688 

♦512 

*1,164 

•48 

735 

678 

*634 

•1,263 

*92 

723 

691 

Total 

3,191 

3,198 

3,049 

3,534 

3,099 

2,592 

3,061 

3,137 

3,403 

Poultry . 

627 

651 

668 

792 

984 

840 

741 

901 

943 

Produce . 

IH 

426 

1 332 

269 

264 

274 

1 253 

506 

363 


* Exclusive of Double Entries. 


Descrip¬ 
tion of 
Shedding. 

Wolver¬ 

hamp¬ 

ton, 

1937. 

Bris¬ 

tol, 

1936. 

New¬ 

castle, 

1935. 

1934. 

Derby, 

1938. 

South¬ 

amp¬ 

ton. 

1932, 

War¬ 

wick, 

1931. 

Man¬ 

ches¬ 

ter, 

19^. 

Hazro- 

Ordinary . 

Machin^ 

Special 

(Seeds, 

Perrilizers, 

etc.) 

Feet. 

1,950 

4,150 

2,989 

Feet. 

1,765 

3,850 

3,163 

Feet. 

1,760 

3,880 

3,071 

Feet, 

2,240 

3,530 

3,176 

Feet, 

2,095 

2,985 

3,360 

Feet. 

1,845 

2,630 

2,450 

Feet. 

2,190 

8,690 

8,083 

Feet. 

2,690 

4,515 

3,488 

■ 

Total 
(Exclusive 
of Open 
Ground 
Space.) 

9,089 

8,778 

8,711 

8,946 

8,390 

6,925 

8,963 

10,693 

10,851 

NQ.ofStands 

409 

377 

356 

387 

349 

311 

388 

443 

431 


President with their presence at luncheon in the Royal Pavilion. 
In the afternoon the Royal visitors resumed their tour, in the 
course of which they inspected a number of stands, including 
those of the Lord Roberts* Memorial Workshops, the National 
Council of Social Service, the Rural Industries Bureau, the 
Wolverhampton Development Association, as well as the Agri¬ 
cultural Education and Research Exhibition. They then went 
on to the Royal Box in the grandstand, from which they wit¬ 
nessed a number of events in the large ring, returning later to the 
Pavilion for tea. Before leaving the Show, the Duke of Glouces¬ 
ter presented the Gold Challenge Cup and other awards in the 
Young Eanners* International Dairy Cattle Judging Competition. 
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The following letter was subseq[uently received by the 
President :— 

“ York House, 

“ St. James’s Palace, 

‘‘ mJuh/, 1937. 

“ Sm, 

The Duke of Gloucester wishes me to write and tell you 
how much the Duchess and he enjoyed their visit this week to 
the Royal Agricultural Show at Wolverhampton. Their Royal 
Bdghnesses were much interested in all they saw on the Show 
Ground during their tour, which was admirably arranged. 

“ I am desired to convey to you in particular as President 
and Honorary Director of the Show, to your Council, and all 
others concerned, Their Royal Highnesses’ congratulations on 
what was obviously a very successful Show, together with 
their best thanks for the arrangements which were made for 
their visit. 

“ I am, Sir, 

“ Your obedient Servant, 
(Signed) “ Ronald Stanyforth. 

D. Roland BtrsKE, Esq., 

President, 

The Royal Agricultural Society of England.” 

Loud-speaking apparatus was installed for the first time at a 
Royal Show for announcing the Jumping Competitions and 
results, and was used successfully from Wednesday onwards 
until the close of the Show. 

Thursday was marked by the attendance of the Lord Mayor 
of Birmingham, the Lord Mayor of Cardifi:, and the mayors of 
a number of boroughs in the neighbourhood of the Show, who 
were the guests of the President. 

In the Conference Tent during the morning took place the 
general meeting of the Society’s Governors and Members, when 
cordial thanks were tendered by them to Sir Charles Mander 
(the Mayor), the Corporation, and the Local Committee for all 
they had done to promote the success of the Show. 

In the early hours of Edday, July 9th, an area in the Midlands 
experienced a slight earthquake shock. Although this was 
noticed in Wolverhampton, the tremor does not appear to have 
been sufficient to upset any of the animals in the showyard. 

Heavy rain during Friday unfortunately kept many thousands 
of people away from the Show, and thus shattered any hopes 
there might have been of a record ‘‘ gate ” at Wolverhampton- 
Several additional ring attractions were arranged for Saturday, 
the closing day. These included a series of interesting jumping 
events by members of a number of Pony Clubs in the surrounding 
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district and competitions for Mounted Police. Despite the 
excellent programme provided the attendance of visitors was 
again disappointing. 

Details of this year’s turnstile returns, with comparative 
figures for previous years, are given below :— 


Admissions by Payment at Wolverhampton, 


Day of Show. 

11 a.m. 

1 p.m. 

3 p.m. 

6 p.m. 

Day’s 

Total. 

Tuesday (6s.) 

1,611 

3,066 

3,829 

4,243 

4,341 

Wednesday {5s.) . 
after 2 p.m. (Ss.) 

4,138 

11,098* 

16,689 

21,053 

21,636 

Thursday (3s.) 

7,466 

18,433 

24,474 

28,433 

29,051 

Friday (2s. Cd.) 

3,041 

6,929 

9,027 

10,132 

10,395 

Saturday (Is.) 

1,720 

4,700 

8,441 

12,350 

12,767 

Total for Show 

. 




78,080 


* 2 p.m. 

Total Daily Admissions at 1937 Show compared with those of 
the previous six Shows. 


Day of 

Show, 

Wolver¬ 

hampton, 

1937. 

Bristol, 

1936. 

New- 

castle, 

1935. 

Ipswich, 

1934. 

Derby, 

1933. 

South¬ 

ampton, 

1932. 

■ War¬ 
wick, 
1931. 

First . 

Second 

Third 

Fourth 

Fifth . 

4,341 

21,536 

29,031 

10,395 

12,757 

4,089 

14,873 

19,886 

17,825 

16,133 

5,246 

25,985 

38,892 

19,466 

43,931 

4,823 

23,137 

37,628 

21,165 

20,248 

3,171 

21,684 

26,981 

13,573 

30,941 

1,116 

8,165 

11,686 

11,997 

14,614 

1,887 

11,273 

24,198 

15.193 

19,708 


78,080 

72,806 

133,520 


96,350 

47,578 

72,239 


During the week musical programmes were given by the 
Band of the 5th Royal Inniskilling Dragoon Guards, and a 
detachment from that regiment gave musical rides and displays 
of trick riding. 

The Albrighton, North Stafford, Albrighton Woodland and 
Wheatland Hounds took part in parades in the ring, and the 
teams of horses of the Shire and Suffolk breeds evoked much 
interest. 

The pavilion of the Ministry of Agricultore was again a 
“ side-show ” of much interest. Live cattle, sheep and pigs were 
exhibited with the object of demonstrating the types of animals 
likely to be placed in the several carcase grades under the mar¬ 
keting scheme. The practical , advantages to be derived from 
grading and packing, up to National Mark standards, were also 
demonstrated on a number of products. 
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Under the auspices’of the National Milk Publicity Councfl an 
attractive bar for the sale of milk drinks was erected in a 
prominent position. The business done showed an increase on 
last year—^between 800 and 900 gallons of milk were disposed of, 
the drinks served being some 17,000. 

The number of visitors from overseas was probably larger 
than on any former occasion, due in some measure, no doubt, to 
the fact that many of those who came from the Dominions for 
the Coronation had extended their stay in England, and that there 
were already in this country a number of people who had come 
over as delegates to the Fourth International Grassland Con¬ 
gress, which took place in July at Aberystwyth. 

T. B. Tueneb. 


REPORT ON NEW IMPLEMENTS, 
WOLVERHAMPTON SHOW, 1937- 

These of the implements entered at Wolverhampton were 
awarded medals. The successful entries were :— 

il) Grass mower elevator * . Joim Wilder, Ltd. 

(2) Oa-fired sterilizing plant . HaUiday BoUers, Ltd. 

(3) Draiziage treach excavator . B. H. Neal & Co., Ltd. 

The unsuccessful entries were :— 

(1) Grass ciJ 3 nng equipment . . Sir Bernard Greenwell, Bart. 

(2) Bracken broker . . . Harrison McGregor & Co., Ltd. 

(3) Cylinder head gasket • . Headen Keil Engineering Co., Ltd. 

(4) €^de oil carburettor . . Headen Keil Engineering Co., Ltd. 

(5) Tractor cultivator attachment Miller Wheels, Ltd. 

(6) Clod cutter . . . . J. O. & T. Yates. 

(7) Cream separator . . . Wolseley Sheep Shearing Machine 

Co., Ltd. 

(8) Horse and cattle clipper . Wolseley Sheep Shearing Machine 

Co., Ltd. 

Two entries were deferred, viz :— 

(1) Grass drier .... Mobile Briers, Ltd. 

(2) Thatching needle . . . John H. Darby. 

SxrccEssruL Eisttkees. 

J. Grass Mower Elevator, John Wilder, Ltd,, Beading, Price£160. 

This machine is a development of the mower-elevator which 
was awarded a Silver Medal, as an experimental machine,, at 
Derby in 1933. The original model consisted of an elevator 
attached to the cutter bar of a standard mowing machine and, 
although the actual work of collection was quite satisfactory, the 
outfit in practice was unwieldy and diMcult to manoeuvre. 
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The present machine has been completely rebuilt in the light 
of experience gained in the intervening period. The mower unit 
now has a power drive from its own engine, while mower and 
elevator are built into a rigid chassis. The chassis is carried on a 
front castor wheel and two main pneumatic-tyred land wheels, 
from one of which the elevator drive is taken. This arrangement 
has the advantage that there is no strain on the mechanism and 
cutter bar when turning, and no tendency to side draft even 
when a fully loaded trailer is hauled behind. 

These modifications cause the machine to fall into a category 
referred to in my report for 1926, i.e., a combination of new 
elements of design which constitute, in effect, almost a new 
machine. 

It was not'possible to arrange a formal test of this entry, but 
two separate outfits were inspected at work. One of these was 
dealing with long grass on an aerodrome, while the other was 
cutting and collecting short grass for delivery to a drier. 

Both machines were doing excellent work, cutting and 
collecting quite cleanly without blockage of any l^d. In order 
to test the advantages of the new arrangement the outfit was 
made to work under the following conditions— 

(1) Cutting at high speeds up to 4| miles per hour. 

(2) Doing sharp turns while cutting. 

(3) Worlong up, do'vm and across a faicly steep slope. 

The ease of attaching and detaching tractor and trailer, and 
the arrangement of the machine for transport, were also noted. 

The mactdne came through these trials very satisfactoi^y. 
It can work on as short a turn, and can cut as square a corner, 
as an ordinary horse mower. No difficulty whatever was experi¬ 
enced in working on slopes, and all the grass was picked up 
cleanly. It was found that the machine could be modified for 
transport in about five minutes, and could then pass through a 
9 feet 3 inch gap or gateway. 

For four years the Cutlift has been the only equipment 
available for cutting and collecting short grass. Other machines 
are in course of development, but none has yet been used in the 
field on commercial work. The new Cutlift is a considerable 
improvement on the old and is likely to be the standard grass- 
coUectmg appliance for some time to come. 

II, Oil-fired Sterilizing PhmJt, Ealliday Boikrs, Ltd,, SeUmrst, 
London, Price £34. 

This outfit consists of an oil-fired boiler and sterilizing chest. 
The boiler is fired by a single Primus burner and enables steriliza¬ 
tion to be carried out, in districts where electricity is not avail¬ 
able, without the inconvenience of using coal or coke. It is 
claimed that the arrangement of cross tubes in the boiler leads to 
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very rapid steaming and that the addition of a special super¬ 
heater ensures that sterilization is done with dry steam. 

The test was carried out by the National Institute for Re¬ 
search in Dairying, whose report was as follows :— 

“ Tests were made under standard conditions when the 
following results were obtained :— 

Boiler efficiency. Boiler capacUy. 

72 per cent. 73 lb. of steam per hour. 

Total operating times from cold to supply 10 gallons of hot 
water and effect sterilization (210°F. for 10 minutes) :— 

Chest full of tinned steel utensils . . 51 mins. 

Chest full of glass bottles . . . .76 mins. 

“ The results show in aU respects an exceptionally good 
performance, and no undue attention was necessary to air 
pumping and maintenance of water feed to obtain these results. 

The construction of the complete outfit appears satisfac¬ 
tory and no defects were apparent during the tests. 

“ The duration of the tests was insufficient to enable the 
effect of lumer carbonization or hard water deposit to be 
determined. 

** The outfit has been submitted for the official test of the 
Ministry of Agriculture’s Machinery Testing Scheme and sub¬ 
jected to extensive trials, and the results confirm the findings 
above.” 

This outfit is considered to have an exceptionally good 
performance and its advantages, in allowing high pressure steam 
to be used for sterilization in remote districts without the neces¬ 
sity for using coal, is likely to make it a very useful plant on 
dairy farms. 

Ill, Drainage Trench Excavator, R, H, Neal tb Co., Ltd., 
Ealing. Price, £1,350 with petrol engine; £1,425 with 
diesel engine. 

This is a bucket-type traeklaying excavator similar to those 
used in laying telephone mains, etc., but adapted for agricultural 
purposes. The standard boom digs a maximum (iepth of four 
feet at widths of 12, 13J or 15 inches. With special booms a 
maximum depth of 5 feet 0 inches can be reached, and narrower 
trenches, down to 8 inches, can be dug. The boom will dig 
straight down to start a trench and the depth of digging can be 
adjusted during work. The debris from the trench is delivered 
on to a reversible cross conveyor and can be delivered at various 
distances on either side of the trench as required. There are 
three ^gging speeds of 10, 4 and 2 lineal feet per minute 
respectively and three travelling speeds for transport purposes. 

The digger was used to dig about 1,400 yards of trench, 
2| feet deep by 1 foot wide, in a gravel soil near Oxford. A length 
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of 500 yards was dug alongside a hedge with the inner edge of 
the trench about 3 feet from the hedgerow. The remaining 900 
yards consisted of a main drain in midfield with three branches 
communicating with wet patches of land. The soil was in rather 
wet condition following heavy spring rain. The work alongside 
the hedge was very neatly done at an average rate of about 
feet per minute. The spoil was deposited between the drain and 
the hedgerow and a clean-cut finish was left. 

Over most of the open field equally good work was done and 
in the lighter portions a speed of ten feet per minute was reached. 
In one of the wet patches, where conditions were exceptionally 
bad, the machine became bogged and had to be hauled out. 
During this period a small breakdown occurred necessitating 
repairs which were carried out by the operator. Afterwards the 
machine finished the work with the exception of a few yards in 
the wettest portion. Throughout the work only one man was 
required and he was able to control the machine and regulate 
the depth of working without difficulty. 

The total working time for 1,400 yards of trench was about 
12 hours. 

Excluding time lost through the breakdown, the working 
costs for excavating the full 1,400 yards of trench were estimated 
at 6s. for fuel and oil and £1 for labour. ISfo estimate of the 
overall costs can be given since no figures for depreciation of the 
machine are available. The overall cost, with a machine 
regularly employed on contract work would, however, almost 
certainly be appreciably less than that of hand labour. 

This machine is thoroughly efficient and is likely to be of 
great service to agriculture. 

UiTSuaoBSSEXJL Ektries. 

J. Orasa Drying Equipment. Sir Bernard Gremwell, Bart,, 
Harden Park, Woldingham. Prico not stated. 

This entry was deferred by the Judges of Implements at the 
Bristol Show and allowed to be re-entered in 1937. 

In this drier the wet grass is dropped through the flame from 
a producer type coke furnace and is sucked, together with the 
hot gases from the furnace, and with additional air, through 
about 210 feet of 9-inch diameter metal piping. Two separate 
fans are provided, one about half-way along the pipe and the 
other at the far end. Each is driven by a 6-h.p. electric motor. 
An auxiliary furnace admits a further supply of hot gases at a 
distance of about 60 feet from the start. All the piping is totally 
enclosed in a lagged housing. 

The grass is fed on to a slow-moving elevator which delivers 
it to a faster-moving cross elevator which, in turn, delivers it 
into the drier. The feeding mechanisms are driven by a one-h.p. 
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motor. At the far end the grass is passed throiagh the second 
fan and a cyclone, and falls on to the ground. The time of 
passage through the drier is about 12 seconds. 

The drier was operated by three men and was used to dry 
about half a ton of fresh-out grass in two batches. Each batch 
was put through the drier three times. The results were as 
follows :— 



B<itch No. I. 

II. 

Weight of wet grass 

lb. 

384 

711 

Moisture content of wet grass 

per cent. 

74>85 

74*85 

Total drying time (three stages) 

minutes 

37 

60 

Weight of dry grass 

lb. 

90 

237 

MoiSiure content 

per cent. 

14*88 

26*75 

Weight of water removed 

lb. 

294 

474 

Bate of water removal 

lb. per hour 

476 

474 

The only difference between 

these two tests was 

that, in the 


second, an attempt was made to raise the rate of feeding and 
therefore the output of the drier. This attempt was unsuccessful, 
for the rate of water removal was the same in both tests, and in 
the second test the material, after three passages through the 
drier, was still too wet for safe storage. 

lie material delivered by the drier was very uniform and the 
necessity which exists in all other driers for dipng down to 4 or 
5 per cent, moisture content in order to obviate danger jfrom wet 
patches would probably not apply in this case. In these circum¬ 
stances the final product in the firat test (14*88 per cent, moisture 
content) can be regarded as having been sufficiently dry for safe 
storage. 

On the basis of the first test the output of the drier was about 
1| cwt. of dry grass per hour. On the basis (usually adopted 
with other driers) of a 4 :1 water ratio the output would only be 
about 1 cwt. per hour. 

CoTisumption of coke and electricity. Over a period of 3 hours 
42 minutes, which included the 1 hour 37 minutes occupied by 
the two tests, together with 2 hours 5 minutes idle time, 165 lb. 
coke were consumed. Making no allowance for idle time, it can 
be deduced that 1 lb. coke evaporated 4*65 lb. water. Having 
regard to the long period of idle time, this figure compares fairly 
well with the figure given for other driers. During the second 
test 9*5 units of electricity were used : or 42-6 units per ton of 
water evaporated. 

The drier had been considerably altered since the previous 
year and, owing to the duplication of fans and furnaces and the 
use of a much greater length of pipe, the first cost of the machine 
must have been considerably increased. There was no indica¬ 
tion, however, that the output had been increased. That pre¬ 
cisely the same rate of water removal occurred in two very 
different tests suggests that the output of the drier depends on 
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some simple factor like the cross-sectional area of the flame 
through which the grass passes, and that a very much simpler 
and less expensive machine could give substantially the same 
performance. At the moment the drier compares very un¬ 
favourably with other machines as regards output, and would be 
too expensive for practical use. 

II, Bracken Breaker, Messrs, Harrison, McGregor Go,, Ltd,, 
Leigh, Lancs, Price, £14 14^, {varying according to size), 

This “ machine ’’ consists of a heavy square steel bar about 
4-4J feet long with end bearings fitted with shackles for attach¬ 
ment to a horse trace. The bar revolves when the implement is 
dragged. In order to conform to uneven ground, the 4-foot bar 
can be replaced by two half bars of 2 feet 3 inches in length, 
with double shackles to connect the central part, giving an over¬ 
lap of 3 inches and again a total width of 4 feet. Bars are made 
of different square sections (4-5 inches) and lengths (4-5 feet) 
depending on the type of land and according as one or two 
horses, or a tractor, is to be used. The weight of the bars varies 
from 3 cwt. upwards. 

Bocks form no serious impediment to the bar, but the half 
bars have the advantage that the horseman can free them from 
serious obstructions quite easily. The bar flattens down the 
bracken and bruises and breaks it so that it is destroyed. It also 
breaks developiog fronds. In trials of the implement many of 
the fronds have been so injured that they have dried up a week 
later. 

Attached to the bar are chains with weights ; the chains are 
convenient for lifting one end of the bar over an obstruction, 
whilst the weights at the end of the chains help to prevent the 
bar from over-running the horse on downward dopes. 

The machine is very simple and there are no Mves to blunt 
or to be sharpened, while oiliag is necessary at two or four points 
only. It can therefore be used by any farm horse and horseman 
and the speed is that of the horse and man. With a 4-foot 
machine the work done should be approximately 6-8 acres per 
day. 

Old and ** weedy ” bracken is nol so satisfactorily dealt with, 
and may require to be gone over twice in opposite directions. 
This would reduce the area cut. ll the bracken is cut at the 
proper time, however, this should n|t be necessary. 

Bracken eradication takes sev»al years to accomplish, so 
that no definite information as to Ihe ultimate effectiveness of 
this implement is yet . available. J The Consulting Engineer, 
however, had an opportunity of seeM the Holt maclnne working 
in Wales at the end of iMay on bralken-inf^ted land which had 
previously had several years of txfetment by cutting, and on 
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which about 80 per cent, clearance had already been accom¬ 
plished. Under these conditions the Holt machine was not very 
successful: there were only two or three young fronds to the 
square yard, but very few of these were sufficiently crushed or 
damaged. Under the same conditions another machine was 
rather more successful, but the general impression formed was 
that, in the final stage of eradication, some l^d of cutting device 
would be essential. 

On the other hand the Holt appears to be effective in the 
earlier stages of eradication and can tackle steep slopes with 
boulders without much difficulty. 

Since the implement did not clearly show any real superiority 
to other types of bracken-destruction implements, it did not, in 
the opinion of the judges, fulfil the conditions required to merit 
the award of a medal. 

III, Cylinder Head Qaskei. The Seaden Keil Engineering Go., 
IM,, Gamberley, Price, £3. 

The Qasket is made of a copper alloy and is of the same 
thickness as the standard composite gasket used in the particular 
engine concerned. 

The gasket is of standard shape except that it extends into 
the compression space of each cylinder so as to form a flange 
between the top of the cylinder and the cylinder head. The 
purpose of this fliange is to trap unevaporat^ fuel which would 
otherwise run down the cylinder walls, and to hold it until it is 
burnt off. 

It is claimed that this gasket wiU prevent dilution of lubricat¬ 
ing oil in paraffih-burniog tractors. 

The gasket has been tested under the Ministry of Agri¬ 
culture’s Machinery Testing Scheme, but the report has not yet 
been issued. It is not therefore possible to express an opinion on 
the results of the tests, but from information placed before the 
judges it appeared that no very striking reduction in total 
dilution would be secured, and that the performance of the 
gasket would hardly justify the award of a medal. 

IV, Crude Oil Carburettor, The Headen Keil Engineering Co., 
Ltd,, CamberUy. Price, £25. 

This is a device whereby a paraffin or petrol-engined tractor 
can be adapted to run on diesel oil. It consists of a float chamber 
and pre-heater which are fitted in conjunction with the standard 
carburettor of the tractor, and a special hot-plate which replaces 
the standard hot-plate. In operation the tractor, which must 
also be fitted with a Headen Keil Anti-dilution Gasket (see 
preceding entry), is started and warmed up on petrol through 
the ordinary carburettor. When the engine is sufficiently warm 
the petrol supply is cut off and the diesel oil supply is turned on. 
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The carburettor has been tested under the Ministry of Agri¬ 
culture’s Machinery Testing Scheme, but no report has yet been 
issued. The judges cannot therefore express an opinion on the 
results of this test either, but on information provided to them 
it was not considered that the carburettor had fuLBIled the 
conditions which would have justified them in ax^arding a medal. 

F. Hydraulic-Control Tractor Ouitivator Attachment Miller 
Wheds, Ltd,, Ghelsfield, Kent Price, £33 lOs, 

This entry is a further development of the cultivator attach¬ 
ment which was awarded a Silver Medal at Ipswich in 1934. It 
consists of two transverse tool-bars which are carried behind the 
tractor and are connected to it through attachments to the rear 
axle and the front end of the crankcase. The rear axle attach¬ 
ment includes a hydraulic jack unit by which the tool bars can 
be raised and lowered and by which the depth of working can be 
regulated during work. The tool bars can be fitted with cultiva¬ 
tor tines, hoes, ridging bodies or beet or potato lifters, and can 
either be lock^ so as to form a rigid unit or can be given a 
certain degree of lateral freedom so as to become a steerage 
implement. Steerage handles are provided and the steersman 
can either walk or ride on a seat at the rear of the implement. 

The main difference between this entry and that of 1934 is 
the use of a hydraulic jack for lifting purposes. 

The cultivator was tested by the Infirt/itute for Research in 
Agricultural Engineering and the test covered work (with a 
Eordson tractor) both as a rigid cultivator on fallows and as a 
steerage tractor-hoe on sugar beet and mangolds. The work on 
fallows was satisfactory but did not differ essentially from that 
which would be done by any tractor cultivator. 

Eor sugar beet hoeing the tool bars were fitted with lO-inch 
L hoes so as to cover four complete 18-inch rows together with 
half a row on each side. The hoes were flexibly mounted so that 
each was free to rise and fall against a spring, independently of 
the main frame. With this t 3 ^e of hoe mounting, all the hoe 
stems are mounted on the front bar with the corresponding 
guide stems on the rear bar. The arrangement would not 
entirely satisfactory in a very weedy crop because of lack of 
clearance between adjacent hoes. 

The time taken by two men to attach the unit to a Fordson 
tractor and equip it for hoeing was ;— 

Fitting aoid attacbii^ frame and pneuzoatic lift • - *1 hour 
35itting hoes and adjusting to correct spacing . . . hours 

Fitting special Miller T^eels (to adapt the tractor to the rows) 2 honra 

Total time 4| hours 

The imit was worked as a steerage implement by two men bn 
snigar beet and mangoHs at two sta^s of growth and its 
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performance was compared with that of the horse-hoe equipment 
normally used on the same fam. The soil was in a fair state of 
tilth but inclined to set after heavy rain. Most of the weeds 
were annuals. The hoeing was quite as good as that of the 
horse equipnaent, the weeds being cleared just as close to the 
rows without covering any plants with soil. The rate of work 
with two men was rather more than double that of the 2J-row 
horse-hoe worked by a man and a boy. 

The average time taken to lift the implement at the head¬ 
lands was 31 seconds and a full lift required 132 strokes of the 
pump handle. The lowering is instantaneous. 

The general work of this outfit was quite satisfactory. The 
novelty of the entry, however, consists almost entirely in the 
hydraulic lifting mechanism and, while this was quite effective, 
it was too slow in operation and compared unfavourably with 
that of various power-lift devices which are available. In 
practice a complete stop of over half a minute at the end of each 
bout would be unsatisfactory. 

FJ. Clod Cutter, J, C. ds T. Taies, Doncaster. Price, £20. 

The machine consists of 15 steel blades, each 2| inches deep, 
set radially in three spiders to form a skeleton roller. Two such 
rollers on a common shaft make up a complete horse unit of 
7 feet 3 inches width. Trays for adding additional weight are 
provided, and for transport the whole implement can be turned 
over on to two cast-iron wheels. 

The implement was tested by the Institute for Research in 
Agricultural Ergineering and was used in the preparation of 
land for root crops after heavy spring rain. The soil was lower 
greensand and was inclined to set hard and cloddy. The imple¬ 
ment was tried over a wide range of soil moisture contents from 
very wet to bone dry ; and on land in various stages of cultiva¬ 
tion firom a rough ploughed condition onwards. The trays were 
weighted with pig iron, varying amounts up to a maximum of 
18 cwt. being used. 

On moist land the cutter worked beat with an added weight 
of 10 cwt., but difficulties were experienced through the spaces 
between the blades becoming packed with soil. The limits of 
moisture-content between which the machine was effective with¬ 
out cicgging were very narrow ; and even under the most favour¬ 
able conditions the pulverization was not as thorough as was 
done on the same land by a Cambridge roller. In the machine 
supplied for test the blades were set at about 6-inch intervals, 
and too much clod was left even after two workings. It is 
possible that better work would have been done if the blades had 
been set closer together, but at the same time difficulties due to 
packing with soil would have been increased. On rou^ ploughed 
dry land the cutter was quite ineffective. 
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On the whole the machine’s only advantage appeared to be 
that the surface was left less consolidated than after a roller, so 
that if further drying out had been necessary the implement 
would have tended to facilitate this. 

Under the conditions of test the implement appeared to have 
no advantages over various others that are available. It may be 
more effective elsewhere, but it is considered that its application 
wiU always be very limited. 

F/7. Cream Separator. The Wolsdey Sheep Shearing Machine 
Co., Lid., Birmingham. Price, ^0. 

The only new feature of this entry is that, unlike all other 
electrically-driven separators, it uses a high-speed motor and a 
sin^e Vee-belt drive, so that all intermediate gearings are elimin¬ 
ate. 

The motor is of the capacitator type and requires no slipping 
clutch. It can be simply switched on, and will run gradually and 
smoothly up to speed. It is claimed that the consumption of 
electricity is very low. 

The test was carried out by the National Institute for Re¬ 
search in Dairying and the following report was submitted :— 

“ A short test was carried out and measurements of bowl 
speed, power factor and power consumption were made. No 
tests were made using milk, but for purposes of obtaining load 
and no-load speeds water was used. 

Povser consumption. Bowl speeds. 

Starting load Buzming load Power factor No locid Load 

640 watts 176 watts 9*6 8,800 r.p.in. 8,700 r.p.m. 

“ The power factor approaches unity and shows very efidcient 
performance of the motor. The power consumption is extremely 
low, being at least 50 per cent, less than geared machmes of 
equal capacity. The construction of the machine is good. The 
claims of the entrants appear to be fully substantiate!.” 

The separator operate satisfactorily and the entrants’ claim 
of a lower power consumption was fully substantiated. Power 
consumed in separating, however, is not a very serious charge in 
the production of cream and butter, and the machine was not 
thei^ore considered to have fulfilled the conditions necessary to 
justify the award of a medal. 

7111. Horse and Cattle Clipper. The Wolsdey Sheep Shearing 
Machine Co., Ltd., Birmingham. Price, £9 17a. 6d. 

This is a very neat arrangement of electric motor, flexible 
drive and clipper head in wMch the motor is strapped to the back 
of the operator. It is said te have the advantages-^ 
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(а) tliat it is more adaptable than a clipping machine in 
which the motor is suspended overhead or mounted on a 
stand; and 

(б) that it is superior to those machines in which the motor 
is mounted on the hand piece, both in being lighter to 
operate and because no vibration is transmitted to the 
animal which is being clipped. 

The clipper can be removed and an adjustable chuck substi¬ 
tuted. The outfit can then be lised as an electric driU or to 
operate a grinding or polishing wheel. 

The clipper was used for a period of six weeks to do all the 
clipping necessary in an Oxford riding stable. It operated 
satis&tctoiily at all times and, in the opinion of the manager of 
the stable, the entrants’ claims were substantiated. 

This is a very neat and well-constructed clipper which is 
likely to be more convenient in practice than those of ordinary 
type. When the chuck is fitted its possible uses with small took 
would make it a very useful implement on the smaU farm. 

In the opinion of the judges, however, it did not exhibit a 
suffid^t degree of novelly, compared with other existing types 
of clipper, to justify the award of a medal. 

PEFEBnEP EyTEonss. 

Qrass Drier, Messrs, M<Mh Driers, IM,,New(x^k-tipcn-Ty7ie, 
Price, £950. 

This drier resembles a threshing box in external appearance 
and can be transported from field to field or from farm to farm. 
The furnace, power transmission and fan are mounted on one 
rubber-tyred chassis, and the drier proper on another. The 
grass is conveyed through the drier on six supe]^osed travelling 
conveyors, and during its passage through the machine it cascades 
from each ccmveyor in tom to the one immediately below. This 
obviates the necessity for intermediate tedding. It is claimed 
that drying is done by radiant heat rather than by direct contact 
with hot air. The drier contains 96 radiant heat panels each in 
the form of a rectangular tube fitted transversely between the 
conveyors. Eumace gas at a temperature of 300°F. is circulated 
by a fan through these panels and afterwards escapes through 
small holes in their imder surface. Temperatures are recorded 
electrically at two points : at the inlet and at a point above the 
grass on the lowest belt. The degree of dryness is indicated by 
the difference between these temperatures and, if the product 
should be not satisfactory, the speed of the conveyors can be 
adjusted by a reduction gear. 

A test, in which the fan and conveyor were driven by a steam 
traction engine, was carried out by the staff of the Armstrong 
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Oollege, Newcastle-on-Tyne. The start was delayed on two 
occasions : first by the breakage of a casting in the drier, and 
secondly by a fire inside the machine which, however, did little 
damage. Eventually a test of four horns twenty-six minutes 
duration was carried out but, although the drier operated 
successfully, inexperience on the part of the men feeding the 
machine led to a very uneven product. The Judges felt that the 
drier had been assembled rather hurriedly in order to be ready 
for their inspection and that further trials were necessary, both 
to eliminate some small defects and to determine the rate of 
feeding that would give a uniformly dry product. They therefore 
deferred the entry for further consideration at the next Show. 

JJ. Thatching Needle, John H, Darby, Bngby, Price, Needle 
£1 Is ,; reel 2s, 6d, 

This entry consists of a sickle-shaped steel needle pointed at 
one end and having an eye to take the twine. 

A bracket is attached to the other end of the needle and 
through this passes a straight-pointed spear. The spear is free to 
sMe through the bracket and is held firm by means of a fiat 
steel spring. The point of the spear has a slotted hook. Specially 
designed twine reels, with a hook at one end for attaching to the 
ladder or roof of the stack, can be purchased. 

In using the needle the thatch is placed on the roof in the 
usual manner. The spear is pulled out to the full extent and 
the twine placed in the slots Across the eye of the needle, 
leaving plenty of slack twine on either side. The starting 
position is with the handle pointing straight up the roof, l 3 dng 
close against the thatch, and the point of &e needle towards the 
thatch. 

The curved needle is pushed well into the roof at a point 
where the stitch is required and is then turned back untU the 
handle is in a horizontal position. The spear is then pushed 
right home and, being afterwards withdrawn to the full extent, 
brings back a loop of twine on its hook. This loop is slipped off 
the hook, and the needle is withdrawn and laid aside tintil 
required for the next stitch. The loop is then pulled to tighten 
the right hand twine and is secured. 

This entry had been tested under the Mmistry of Agricul¬ 
ture’s Testing Scheme and the report of this test was av^^ble. 
The Judges did not have an opportunity of seeing the needle 
demonstrated in the Showyard, and it was therefore deferred for 
further consideration at the next Show. 

It will be observed that the ratio of suci^ful entries to 
unsuccessful was low, but it must be emphasized that the judges’ 
dedaions were determined entirely by the merits of the entries 
themselves. Had they been fully satisfied that the unsuccessful 
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entries completely fulfilled the conditions which justify the 
award of a medal, additional awards would have been made. 

I feel that I should acknowledge the assistance which both 
my fellow judge and myself have received, in carrying out a 
task which becomes heavier and more complicated as time goes 
on, both from the Society’s Consulting Engineer and from those 
Institutes and individuals who have been good enough to simplify 
our task by conducting tests of the entries. 

Thompson- Close. 

Welboum, 

Lines. 


REPORT OF THE STEWARD OF DAIRYING, 
WOLVERHAMPTON SHOW, 1937. 

MILK YIELD TRIALS. 

Cattle, Classes 222 to 232. 

The Milk Yield Trials differed from those of 1936 in that all the 
cattle were thrice milked—at 6 a.m., 1 p.m., and 8 p.m. There 
was a good entry of a hundred cows, of which 72 actually com¬ 
peted. 

Only three Dairy Shorthorns were forward and their perform¬ 
ance was scarcely up to the usual standard for the breed. Nine 
Lincoln Reds, however, made an excellent showing. The &st 
prize winner was Messrs. John Evens and Son’s “ Burton Red 
Bose 10th,” a five-year-old, which gave over eight gallons with an 
average butter fat test of 3*66 per cent. ThS cow took second 
place, on points, among all the entries, being beaten by the 
narrowest of margins by the leading Guernsey and very closely 
followed by the winning Eriesian. 

The performance of the Red Polls was rather mixed, but the 
winner. Miss M. H. Bouverie’s ** Melton Mangrove,” topped six 
gallons and had the excellent figure of 4*47 per cent, for butter 
fat. 

There were only three South Devons, and none of these 
approached the high yields that the breed has achieved in some 
former years. 

Eriesians, as usual, included many eight- and nine-gallon cows, 
but an exceptionally large number fell below the 3 per cent, 
standard for butter fat, and were disqualified under the rules. 
Mr. James Kilpatrick’s “ Craigiemains Lady Evelyn ” led with a 
yield of 88 lb. 

There was little between the best and the worst of four Ayr- 
shires, the poorest yield being 65i lb. at 3-8 per cent, butter fat. 



Tabm I.—milk yield classes at WOLVERHAMPTON, 1937. 
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Mir- W. H. Slater’s ** Kudo-wrie Sonata ” took first place -with 
75^ Ib. and 3-52 per cent. fat. 

Gnemseys produced the strongest class and it was noteworthy 
that all of the twelve cows were above the standard laid down 
for the Society’s High Commendation. As already mentioned 
the winner, Mrs. Yorke’s “Peters A^hodel,” produced the 
hipest number of points in the trials, giving 77i lb. of milk with 
a fat content of 4*14 per cent. The leading Jersey was only 
a little behind, giving 69f lb. of milk with 4*69 per cent, of fat. 

The better of two Kerry cows was “ Buckland Juno,” which 
was nearly six months calved and touched her 4 gallons. The 
leading Dexter, Mrs. Peyton’s “ Thorp Dora,” gave 52 lb.—a 
wonderful yield for her size. 

Table n. gives the average figures for each breed. 


Table II .—Average Resvlts in Milk Trial Classes. 


No. 

of Cowa 
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petios. 

Breed. 



Days 

in 
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Total 

Points. 

3 

Baiiy Shorthom 



40 

Lb. 02. 
66 8 


70-40 

9 

Lizicoln Bed 



37 

66 3 

3*44 

71*06 

3 

South Bevon 



90 

61 13 

msiim 

64-77 

8 

KedPoH . 



70 

63 13 

S*«7 

63-26 

2 

Blue Albion 



34 

43 8 

4-36 

67-36 

13 

British Friesian . 



36 

78 6 

3*14 

82-30 

4 

Ayrshire . 



40 

70 6 

3-57 

76*41 

14 

Guernsey . 



81 

60 16 

4*30 

68-76 

10 

Jersey 



88 

61 4 

4-62 

72-64 

2 

Kerry 



111 

44 4 

3-66 

61-20 

4 

Bextor 



98 

40 14 

3*60 

60-17 


BUTTER TEST TRIALS. 

Classes 233 Am> 234. 

The first of the Butter Test Classes, for Guernsey, Jersey, 
Kerry and Dexter, attracted 30 entries of which 22 were forward, 
all belonging to the Channel Island breeds. One cow just failed 
to qualify under the butter-ratio rule and one other was a fraction 
of a point short of the number required for commendation. The 
remaining 20 all exceeded the number required. “ Pearcelands 
Eileen 10th,” which had won the Jersey Miiy Yield class, again 
came to the top with a butter yield of fuHy 3J lb. A Jersey was 
also second, but the remaining prizes went to Guernseys. 

In the second class (for any other bireed) the winner was Mir. 
J. H. Brown’s Marshgreen Kathleen,” a Eriesian, with a yield 
of nearly SJ lb. Messrs. John Evens & Son’s lineoln Red 
“ Burton Red Rose 10th ” was second, and an Ayrshire, shown 
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by the Institute of Animal Genetics, Edinburgh University, came 
third. The average results, by breeds, are given below. 

Table IV .—Average Results of Breeds in Butter Tests, 


No. 

of Cows 
Com- 
pettng: 

Bleed. 

Days 

in 

TlTiTIr 

Yield 

of 

TiTOlf 

Yield 

of 

Butter. 

Butter 

Ratio. 

Points. 

13 

Guernsey , 

84 

Lb. oz. 
51 6 

Lb. oz. 
2 2i 

Lb. 

22*34 

47*82 

9 

Jersey 

90 

52 2 

2 ei 

21*66 

52*12 

2 

Dairy Shorthorn . 

52 

63 4 

1 13i 

34.87 

36*95 

8 

Lincoln Bed 

35 

65 2 

1 13 


35*26 

1 

South Devon 

62 

45 12 

1 12i 


38*40 

1 

Red PoU . 
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44 0 

1 Ilf 


40*95 

1 

Blue Albion 

46 

41 12 

1 lOi 

25*20 

35*10 

11 

British Friesian . 

34 

80 8 

2 2i 

37*33 

41*34 

S 

Ayrshire 

43 

71 13 

2 3 

32*83 

42*00 


MILK YIELD TRIALS—GOATS. 

Classes 245 akd 246. 

Thirty-seven goats competed in these trials and the details 
will be found in Table V. 

WORKING DAIRY. 

As in past years the working dairy received all the milk pro¬ 
duced by cattle in the Show, separating the bulk and converting 
the cream into butter and cream cheese. 

The butter-making competitions attracted 143 individual 
competitors, all of whom were ladies. Eight teams entered for 
the Inter-County Championship, which was won by the Here¬ 
fordshire team, with Cornwall second and StafEordshlre third. 

The staff had, as usual, a vast amount of work to get through 
and deserve great praise for their en^gy, wHIingness and efficiency. 


Barclays Bank Chambers, 
Pwllheli, 

North Wales. 


Richard H. Evans. 
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THE EDUCATION EXHIBIT AT THE 
WOLVERHAMPTON SHOW, 1937. 

Thebe sites were offered by the Society for the purpose of 
an educational exhibit, and that which was finally chosen in 
September, 1936, formed a rectangle about half-an-acre in extent, 
lying on one of the main avenues not far from the horse ring. 
This site was fenced off with paling and wire netting straight 
away, so that immediate progress cotdd be made with the growing 
crops it was intended to exhibit. 

The exhibit itself was the joint effort of the Agricultural 
Education Committees of the counties of Staffordshire, Shrop¬ 
shire, Warwickshire and Worcestershire, the Harper Adams 
Agricultural College, the National Institute of Poultry Hus¬ 
bandry, and Studley College. The Ministry of Agriculture pro¬ 
vided the pavilion, made out the labels and stagS the exhibits 
within the pavilion so as to achieve uniformity. Mr. H. B. 
Tilley, of the Staffordshire Farm Institute, acted as co-ordioating 
secretary. 

The general outlines of the scheme were decided in September, 
1936, by a small committee. It was unanimously decided that 
an open pavflion was preferable to one totally enclosed, and that 
the scheme adopted for the Warwick Show in 1931 was a good 
one to follow. The completed exhibit consequently took the 
form of a rectangle of open land, bordered on two sides by a 
lofty, open pavilion surmounted by a striking frieze of art 
panels depictmg various rural activities. These panels were 
d^gned and prepared by the Art Schools of Staffordshire at 
Bilston, Burton-on-Trent, Leek, Lichfield, Newcastle-under-Lyme, 
Stafford, Stoke-on-Trent, Wal^, West Bromwich and Wolver¬ 
hampton. They attract^ a great deal of interested attention 
and were much admired; there can be little doubt that this 
re-union of fine art with agriculture was a wise and fruitful 
policy. 

The outside exhibits comprised growing plants almost 
exclusively. Living animals were not mcludSi on accofiint of 
the difficulties of housing them satisfactorily. Many of the beds. 
were planted in the autumn of 1936, and it soon be^me evident 
that the site might be well placed but that the soil was most 
unsuitable. Despite soil fumigation, considerable trouble from 
wireworm was experienced, and the poverty of the soil was 
almost incredible. Naturally, this affected to some degree the 
various demonstrations, particularly winter cereals, but by the 
following July these di^dvantages had been pretty well over¬ 
come. 
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OtTTSiDE Exhibits. 

Horticulture. —^The central beds were devoted to horticultural 
demonstrations, including one on different varieties of lettuces 
most suited to local conditions, and another showing varieties 
of cidinary peas suitable for canning. A large number of herbs 
used in the flavouring of foods, for drying or for medicinal 
purposes, was shown growing, and another collection consisted 
of plants useful to the apiarist in supplying nectar to his bees. 
Occupying a strip alorg most of one side of the cultivated 
area was a demonstration orchard designed to indicate the best 
methods of starting a fruit orchard in the Midlands, Further 
down, under a large oak, was a collection of plants which can be 
recommended for shady conditions. 

Farm Crops. —^The rest of the outside exhibit was concerned 
with various problems affecting all sorts of farm crops, mcluding 
grass. 

8ml Acidity. —One of the most striking sections was that 
devoted to the relation of soil acidity to the growth of farm crops, 
lids had a special appeal in view of the recently announced 
Government schemes concerning lime and slag. The demonstra¬ 
tion took the form of a series of 32 small plots each about one 
yard square. The soil in each of these plots had been excavated 
to a considerable depth and replaced with soil of a known hydro¬ 
gen-ion concentration : the preparation of these plots involved 
the carting on to the Show ground of nearly 20 tons of soil from 
different parts of the surrounding country. The plots were 
arranged in four lines of eight, and the pH varied from approxi¬ 
mately 4.0, by easy stages, to approximately 6.5; in other 
words, from a strongly acid to a non-acid condition. Potatoes, 
sugar-beet, barley and oats were planted, one crop to each of the 
four series, so as to demonstrate the effect of increasing acidity 
on the growth of these different crops. It was clearly shown that 
for barley and sugar-beet the critical point of acidity is between 
a pH range of from 5.1—5.3, whilst potatoes and oats are able 
to endure more acid conditions, since they did not show signs of 
acute distress until the pH had reached from 4.0—4.3. 

Gose to these plots were a couple of small beds demonstrating 
the “ g]^y speckcomplaint in oats due to a deficiency of man¬ 
ganese in the soil. In the Mdlands this disease has been noticed 
during the last few years on some fairly extensive areas of soil 
consisting of a humus-sand. The beds were filled with soil of 
this nature, taken from a farm on which grey speck had been 
observed. One bed had been heavily limed, whilst the other 
had not been limed. On the limed soil the disease was very 
obvious, on the other bed there was no disease. The object of 
the demonstration was to show that on soils of this humus-sand 
type lime in excess of the lime requirement should not be applied, 















Fig. 3.—^Demonstration plots showing the effect of soil acidity on crop growth. Kight to left—Sugar Beet, 
Barley and Potatoes. Very acid plots in foreground. 
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since when the pH rises above about 6.4 the manganese in the 
soil becomes unavailable ; if the pH remains at about 5.8—6.0, 
growth of oats is satisfactory. 

Weed Control. —^The control of weeds in a cereal crop by means 
of chemical sprays was demonstrated in a long rectangular plot. 
Weed seeds had been sown in a crop of oats, and at the appro¬ 
priate time certain portions had been spray^ with copper sul¬ 
phate, others with sulphuric acid, whilst control portions had 
been left unsprayed. The effect of the sprays upon both the 
weeds and the cereal was readily seen. 

Cereal crops. —^Two beds were devoted to a demonstration of 
cereal varieties. One contained a few drills each of various oats, 
such as Bountiful, Kesistance, Victory, Grey Winter, Eagle, 
Star, Golden Bain and Marvellous ; of various barleys, including 
Plumage Archer and Spratt Archer, and of typical winter wheats 
iuclud^g Juliana, Wihielmina, Steel and Squarehead’s Master. 
In the other bed monthly sowings of Little Joss wheat had 
been made from October until April: alongside were drills of 
A1 and Red Marvel sown in March, and April Bearded sown 
in April. At the time of the Show the Little Joss sown later 
than February gave no sign of forming ears. It* is, perhaps, 
unfortunate that this particular demonstaration was put in, 
since climatic conditions this season have permitted little Joss 
to ripen even when sown as late as the beginning of April; 
nevertheless, the general principle that this variety should not 
be sown later than the end of February is worth stressii^. 

Offier crops. —Space was devoted to certain varieties of early 
potatoes, particularly the very early Boon Star, and there was 
also a plot showing the influence of size of seed, sproutii^ seed, 
cutting of setts, and method of application of artfflcial fertilizer 
on potatoes. Although considerable differences made them¬ 
selves manifest during the preparation of this section, the 
differential effects were rather masked during the week of the 
Show. On the other hand, the plot showing the advantages of 
using potato seed ’’ free from virus diseases was very convincing. 

The importance of singling sugar beet early was pointed out 
in a series of parallel plots, and alongside were half-a-dozen 
varieties of kale to illustrate the choice open to the farmer 
wishing to find a substitute for swedes. 

Pests and Diseases. —^The danger of “Take-all” disease 
arising from the too frequent sowing of a wheat crop was illus¬ 
trated by a diseased crop growing on soil taken from a field which 
had had four crops in succession. 

The use of Paris Green and bran as a broadcast poison 
against leather-jackets, the advantage of early sowing over late 
sowing in diminishing the attack of frit-fly on oats, and the 
remarkable efficiency of metaldehyde and bran as a slug destroyer 
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were shown on another section. These displays were much more 
convincing than the usual museum stuff, not only because the 
plants were actually growing but because in some cases the soil 
had been actually taken from farms where the troubles had 
been discovered. 

Grasses and Grassland .—Some interesting features concerning 
the improvement of grassland by fertilizers, mechanical treat¬ 
ment md so on were to be seen in a section occupied by huge 
turves removed from experimental centres. These were not the 
usual one-foot-square turves which are so unconvincing in boxes, 
but large carpets. One was a section through a path, showing 
how wild white clover is stimulated by treading and the absence 
of shade; another illustrated the cultivation effect due to 
rooting by pigs. Some of the turves were from areas that had 
been manu:^ with pig manure only, cow manure only, and 
poultry manure only. It was interesting to observe the complete 
disappearance of white clover from the poultry manured area, 
wd the tremendous development of cock^oot. 

Close to this section was a botanical garden divided into three 
parts, dealing respectively wiik leguminous forage plants, 
grasses and poisonous plants. A row of each species of the fhst 
two, and in<£vidual plants of the last, were to be seen growing, 
and practicaiiy every specimen was in flower at the time of the 
jShow, enabling easy comparison to be made. 

The presence at the Show of many delegates to the Inter¬ 
national Grasdand Congress led to numerous interesting dis¬ 
cussions at this section of the educational exhibit. 

The labelling of all the outside exhibits was done on a uniform 
plan, in clear hand-painted type on a cream background, var¬ 
nished over. This, again, was the work of the art schools of 
Staffordshire. The name boards were oblong, supported ,on iron 
stakes bent backwards at the top to permit of easy reading. 

Insidb Exhtbits. 

In the centre of one side of the pavilion was a series of posters 
explaining the provision for agricultaral education and research 
in the West Midland Province; below this was a model, to scale, 
of the whole exhibition, made by the Stoke-on-Trent School of 
Art, By consulting this model the visitor could quickly find out 
the location of any particular section in which he happened to 
be interested. 

At one end of the building was the Economics exhibit. Here 
was displayed a model, made by the Oakengates Fellowship, 
Shropshire Association of Mutual Service dubs, of a Stafford¬ 
shire farm, and two large diagrams illizstratixig, in the first place, 
the make-up of a typical ” Staffordshire holding as revealed 
by the agricultural returns, and, secondly, what the typical 




Fig. 4. —^Poiiltry Husbandry Section. 



































Fig. Clean Milk/VExhibit. 
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farmer bought and sold last year. This exhibit had the merits 
of simplicity and directness, and the few figures quoted invited 
further investigation from visitors. 

Next came a display of monoliths illustrating the structure 
of the chief types of soils found in the West Midlands, together 
with profiles e:^laining the chief manurial needs of sandy, clay 
and loamy soils. These were amplified by pot experiments. 
The chief lessons to be learned from this section were that the 
light sods show an all-round deficiency in plant nutrients, and 
that drainage problems on the heavy soils are extremely 
important. 

An observation hive, with bees working within, formed the 
chief attraction on the Bee Keeping stand. Also illustrated were 
ancient and modem methods of apiculture, and methods of 
putting up honey for sale. 

Horticultural subjects occupied considerable space. Salad 
plants were demonstrated in tremendous variety, and there was 
a special section dealing with the profitable cultivation, of aspara¬ 
gus. By means of diagrams and growing specimens it was pointed 
out that the male asparagus plant is very much more profitable 
to grow than the female, or berry-bearing plant. A large and well 
spaced exhibit was concerned with the propagation of plants, 
both in nature and by cultivation. Outtmgs, layering, grafting 
and so on were explained by actual living examples, and hiniS 
were also given by means of models on the best ways of raising 
seedlings wd cuttings. 

The work of the plant pathologist was explained by an exhibit 
dealing with the diseases of the tomato. This crop is of increasing 
imporUnce in the West Midlands, where a considerable amount 
of glass has been erected durmg the last few years. Fungus, 
virus and non-parasitic diseases were illustrated by pot plants, 
clearly labelled, and by large posters containing a minimum of 
lettering. The cause and control of the particular complaints 
were given clearly and concisely. 

The work of the economic en^mologist was similarly esplained 
on the next stand, but in this case the apple was chosen as an 
example. This exhibit was mainly photographic, on account 
of the well-known difficulties of staging live insects in a convincing 
and convenient manner. The use of sprays, grease banding, 
and other control measures were indicate. 

Milk and dairy products came in for a good deal of attention. 
In the centre of tibe exhibit was a well arranged display of dairy 
products, mainly different varieties of cheese, which by the 
judicious use of ice were constrained to maintain their attractive 
freshness throughout the period of the Show. Visitors must have 
been intrigued to learn that there are so many different sorts 
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Next to this ^as a demonstration of the faults that may 
occur in dairy products, and an explanation of the desirability 
of using a reliable starter in cheese making. On the other side, 
clean imik came in for attention. A modem cowshed was shown 
in model form, and photographs pointed out the correct and 
incorrect methods of handling milk. Modem methods of testing 
milk for bacteria were also explained. The methylene-blue test 
was compared with the plate test, and the conclusion reached 
was that, on the data so far available, there seemed a pretty 
fair agreement between the two methods. 

Rations for various forms of livestock could be obtained from 
an ingenious piece of apparatus which lighted up a panel as 
soon as a model animal was inserted in a slot at the base of the 
machine. If a model sheep were inserted, rations for a sheep 
became illuminated; if a cow were inserted, the appropriate 
details appeared, and so on. This was a very simple and much 
appreciate device, but truth compels one to state that the panel 
to illustrate breeding for milk was fought shy of by most of the 
demonstrators. Its apparent simplicity was most deceptive, 
and one or two good stories are told about it. Earriery was dealt 
with by an exMbit of various shoes, and models showing the 
formation of the horse’s foot. 

The veterinary section was in two parts. One part dealt 
with animal diseases and the other with poultry diseases. Tuber¬ 
culosis was dealt with by models and posters. The railing-off 
of ponds, double fencing of boundary hec^es, removal of poultry, 
and other precautions were explained. A bad lay-out and a 
good lay-out for a dairy farm were shown by models. liver rot 
in sheep was another <^ease dealt with in this section. A laige 
model of a water snail, the intermediate host of the liver fluke, 
was the central figure, and the various stages passed through 
by the parasite were explained by large-scale diagrams. Methc^ 
of control by carbon tetrachloride capsules admiDistered to the 
sheep, and by copper sulphate sterilization of ditches and water¬ 
courses, were explained. The importance of suitable drainage 
and sanitary precautions in the treatment of Johne’s disease 
were also stressed by means of models. 

“ Gapes ” in poetry was the subject of a further exhibit in 
the veterinary and poultry sections. The life history of the 
parasitic worm was explained by drawings and photographs, 
and precautionary and remedial measures were outlined in a 
ffi-milar way. A device for extracting the worms from the wind¬ 
pipe of birds was shown. 

Li the poultry section stress was laid upon the necessity for 
keeping only the good layers. The difference in egg production 
between a good and a bad layer was admirably shown by a series 
of egg racks, one for each month of the year. In each double 
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rack was placed the number of eggs laid respectively by a good 
hen and a poor hen, and the contrast between the two was very 
convincing. Adjacent was a large poster pointing out that the 
good layer gave a profit over food costs of 22s., and the poor 
layer a profit of only 8s. 2d, Typical good and bad layers of 
the Light Sussex breed were esJiibited as stuffed specimens; 
models of good poultry houses were also on show, and there 
were references to the National Poultry Institute Research 
Scheme and to Laying Trials. Another part of this exhibit was 
concerned with the raising of an auto-sexKnking barred Brown 
Leghorn. Skins were exhibited to show the necessary crosses 
up to the fifth year, and how the sexes may be distinguished 
soon after hatching. 

Breeding experiments were the subject of the rabbit section. 
The idea was to point out how new varieties may be obtained 
by breeding on mendelian lines, the cross illustrated being that 
between a lilac and a Castorrex, taken to the second generation. 
Pour hereditary factors were involved, three for colour and one 
for for length, with the result that in the second generation 
no less than 16 different fur characters segregated out. These 
were illustrated by specially prepared skins ; the contrast between 
some of these and the grey Agouti, or normal wild grey, of the 
first generation was very striking, and led to much (&cussion. 

The Ministry of Agriculture ^d a small section at one end 
of the pavilion displaying their publications, which were also 
on sale. 

Prom experience and observation at several Royal Shows 
there seems no doubt that an open stand combined with growing 
crops is a better means of attracting visitors than a totally 
closed exhibition tent. On the other hand, the amount of labour 
involved in setting up an exhibit such as that here described 
is very considerable, and is a severe drain upon the time and 
energy of the educational and research workers concerned. 
Whetiier or not other areas will think it worth while to finance 
such an elaborate exhibit for the five short days of the Show 
remains to be seen; meanwhile attention is drawn to some sugges¬ 
tions on this subject made by Mr. H. B. Tilley in an article wM(fii 
appeared in the October issue of Agrwidtural Progress, the Journal 
of the Agricultural Education A^ociation. 

D, H. RoBnrsdJf, 

Hamper Adams Agricifitmal College, 

Newport, 

Shropshire. 
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THE FORESTRY EXHIBITION AT THE 
WOLVERHAMPTON SHOW. 

The Forestry Stewards (Lord Hastings and Mr. A. D. C. Le 
Suenr) are to be warmly coi^atulated for liaYmg attracted to 
the Royal Show at Wolverhampton a large mimber of interesting 
exhibits which were well staged both inside and outside the tent. 
As in previous years, the indoor competitive classes were very 
limited, and on this occasion there was only one exhibit in each 
class; so the real interest was centred on the non-competitive 
classes, which provided scope for any exhibitor to display his 
special talents. Medals were awarded, at the discretion of the 
Judge and Stewards, in any of these classes, and they were Just as 
attractive to exhibitors as the competitive classes. It is open 
to question whether it is worth while to continue the indoor 
competitive classes in future years. 

One of the most interesting features was the collection of 
exhibits prepared by firms who are especially equipped to advise 
owners about forestry or to take over the management of 
their woods. Woodland management is now a matter for 
specialists, and as small estates are taking an increasing 
interest in forestry, the demand on such firms for the specialized 
knowledge and facilities which they can provide is likely to 
grow; and it is a legitimate use of Forestry Sections at Agii- 
eulkual Shows to make known to landowners, that such 
firms are willing and able to help them. It is probable that 
the competition between the firms will in time induce 
them to prepare exhibits which demonstrate more con¬ 
vincingly than those at Wolverhampton the services which 
they ^ can render. But Messrs. Mould & Bloomer’s display of 
models demonstrating methods of treating derelict woodlands 
and plantmg for amenity were of great interest, as were tbeir 
exhibits of tools and of tree surgery. Messrs. Fisher, Sanders 
& Company entered a rather academic working plan, photographs 
of hed^laymg and a model of a ramp to let rabbits escape 
from plwtatioBS. Each firm received a bronze medal. 

Captain G. 0. Wolryche-Whitmore was awarded a silver 
medal and the special silver-gilt medal for the best general 
collection of exhibits. Of these the most interesting was a 
collation of mechanical tools and gadgets which were {Rsplayed 
outidde the tent in an area very carefully prepared with nursery 
lines, weed patches, hedges, etc., on which they could be demon¬ 
strated. These tools included a Simar Rototiller, a Benjamin 
Reid Blowlamp for killing weeds and weed seeds, transplanting 
boards, a Motor Scythe by Allen of Cowley for cutting rubbish 
between lines in young plantations, a home-made Earth Anchor 
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and Log Lifter, and a German Bark Peeler. There were also a 
portable Oreosoting Tank and a motor nnit which worked a 
Hedge Clipper, a Paint Sprayer and Sander. Whether all these 
instruments are essential to economic estate management is open 
to question, but anyone with a flair for machinery who tries them 
out and helps to perfect them is undoubtedly doing very useful 
work, and by getting them together and dii^laying tiiem to 
others Captain Wolryche-Whitmore has earned our grateful 
thanks. He also erected on the show ground a Slob Hut roofed 
in the Norwegian fashion with turves; the turves should be laid 
on a waterproof skin of thin creosoted boards. Within the tent 
the same exhibitor showed transplants in pots—^many of them 
rather large for forest work—specimens of insect damage and 
wheelwright material. 

A silver medal was awarded to Lord Barnard for a very 
remarkable exhibit prepared by Mr. CHlds of the Shropshire 
Estate Oj£ce at Uppington. exhibit contained door and 

window frames and a large number of other building parts so 
constructed as to utilize as much wood from the estate as possible. 
That it was the result of very long experience was proved by a 
book of photographs of numerous estate cottages as they appeared 
before and after reconstruction by the estate staff. *13118 exhibit 
was a very fine demonstration of practical and useful crafts¬ 
manship. 

The City of Birmingham Parks Committee also received a 
silver medal for a collection of cones, specimens of insect, fungus 
and other damage to tree crops, and pieces of timber showing the 
effect of pruning, injuries, etc. This exhibit, which was prepared 
by Mir. R. H. Munro, was not only very instructional but was 
beautifully set up. 

The sfiver medal awarded to the Land Agents^ Society was 
well earned by a series of products from estate yards and car¬ 
penters’ shops, including gates, troughs, seats, wheelbarrows, 
etc., and an oak refectory table. 

The Timber Development Association Limited, which received 
a silver medal, showed ancient elm piles from Lcmdon and 
Waterloo Bridges, and chestnut from the Abbot’ll Bam at 
Glastonbury, modek, photographs, and informative desmiptions 
of wooden houses, etc,, and specimens of wood. The object of 
the Association is to encourage the use of wood, and the evidence 
they produced from the past lent support to their well-founded 
claims for timber buildiags to-day. 

Bronze medak were awarded to Messrs. R. A. Lister & Co., 
Ltd., for a display of turnery, including shoehorns, wooden jugs 
and bowk and a small dium; and to Mr. W. C. Kiplinger, of 
Michigan, for a safety saddle and other appliances to reduce 
risk in tree lopping and pruning. 
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Inhere were only three indoor competitive classes and they 
were very poorly patronized, Visconnt and Viscountess Swinton 
received a silver medal for an exhibit of boards of oak, elm, sweet 
chestnut, sycamore and beech. The beech was unusual, and had a 
beautiful wavy grain ; the sycamore was also very good. The 
same exhibitors also entered in Class II for coniferous timbers, 
but their collection was incomplete and, though the larch was 
good, the Douglas fir was very knotty and the Scots pine had 
blue stain. Among the non-competitive exhibits they showed 
an interesting collection of rarer woods. The only entry in the 
other classes—^which were confined to trade nurseries—^was the 
Englidj Forestry Association limited, which received a silver 
me^ for a rather miscellaneous collection of nursery plants in 
pots. The collection contained a black walnut seeding of the 
current year, which was 8 inches high. It should he worth 
while for many more trade nurseries to compete in this class. 

Some of the most valuable exhibits were not entered for 
awards. Among them was a large collection, erected by 
Mr. Maitland for the Forestry Commission, which illustrated his 
recent Bulletin on Turnery Wood. Specimens had been collected 
from a very large number of manufacturers and included a 
remarkably wide range of uses, from large parts down to the 
smallest electrical fittings. There was al^ a demonstration of 
the Dutch Elm Disease, which had been prepared by Mr. Day 
at Oxford. The whole was an outstanding contribution. 

The Chartered Surveyors’ Institution were represented by a 
collection of fungi causing diseases, including Femes armmbs, 
Poiypcmts svlphurms and larch canker, and some planks, among 
which the sweet chestnut and alder were remarkably fine. 
Mr. Le Sueur also showed a series of photographs, maps and 
plans &om the Boyal Agricultmal College, Qimneester. 

A combined 6:^bit was prepared by Mr. R. G. B. Gardner 
for the Royal English Forestry Society, the British Wood 
Preservmg Association, and the Home Grown Timber Marketing 
Association. This included his very valuable collection of new 
or little-known forest tools, a fine collection of photographs of 
forest interest, and method of preventing insect and fungus 
attacks. 

The section as a whole was one of the best held for many 
years and reflected the renewed interest which landowners are 
taking in forestry. 

W. E. Hiley, 

Dartmgton EM, 

Totnes, 

Devon. 
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REPORT ON GATES, TREE GUARDS AND 
FENCING AND GATE MAKING COMPETITION, 
WOLVERHAMPTON SHOW, 1937. 

The classes for field gates were fairly well filled, with, the exception 
of Class V (one enlry only). It is a pity that the cleaving or 
rending of oak for making gates is not now so common as it 
used to be, for a good cleft oak gate wOl at least cost no more 
and will last quite as long as a sawn gate. In different parts 
of the country the type of gate made varies and it would be a 
good thing if at future shows the schedules could have classes 
for both planed gates and others made direct from the saw cuts ; 
the latter are more economical and quite as strong. There was 
little new in the methods of catches and hangings ; many of the 
gates had an old-fashioned oak or swing latch which, with the 
spring latch, is the most serviceable fastener if kept in working 
order. 

The awards made were as follows :— 

For the best oak field gate for farm use, the first prize was 
awarded to the Chatsworth Estates Co. for an admirabiy made 
gate of good material, with perfect joints. The hanging posts 
were 8 inches by 8 inches, the falling post 7 inches by 7 inches. 
The gate was fitted with a spring latch and was well hung. 

Second prize awarded to Captain G. C. Wohyche-^Whitmore, 
Bridgnorth, for a well-made gate fitted with the oak fish-latch 
and hung on the same size of posts as the winner. 

No. 5 in the class was a weU-made gate of good material, but 
the posts were too small to carry the weight. 

It would be a good thing if all gates could be specified to be 
of one length, say 9 feet 6 inches or 10 feet; with the advent 
of new machinery anything less is not wide enou^ for general 
purposes. 

Class 4 was for a field gate of any other home-grown wood or 
combination of home-grown woods. The majority of gates shown 
in this class were made of larch bars with oak heads and heels. 
The first prize was awarded to Mr. Benyon, Englefield, Berks., 
for a well-made larch gate; it was the best jointed in the 
whole entry. The posts were also made of good, sound larc^; 
the bars were fitted with galvanized bolts, which are now being 
used more frequently in gate making. 

The second prize was won by the Chatsworth Estates Co. 
for a well-made gate comprised of larch bars with oak head 
and heels and fit^ with an adjustable top hinge. 

No. 10 was a well-jointed gate of go^ material, but was 
spoilt by fixing the bars with screw nails instead of bolts or 
clenching nails. 

Class 6 . Birst prize was awarded to Captain Wolryche- 
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Whitmore for a -well-made serviceable bunt gate made of oak, 
wiQi fidi-latcb fastenings, and pair of oak posts to match. 

The second prize award went to Ohatsworth Estates Co, for 
a well-fitted cleft oak gate, with not too heavy bars and fitted 
with spring latch. 

Glass 7. Eirst prize for tree guards was a-warded to the 
Ghatsworth Estates Co. tea: a gua^ made from peeled larch 
thinnings. Such a guard is very efficient but expensive ; but 
where -^ere is not much demand for this class of thinnings it is 
a very suitable type for the protection of standard trees. 

Class 8 —Held fencing of home-grown wood. The first prize 
was awarded to Captain Wolryche-Whitmore for a strong, 
serviceable fence, with posts of creosoted oak, and rails of spUt 
larch sawn down the middle, about inches by 2^ inches— a, 
capital stock fence. 

Class 9 —Park or ornamental fencing. The first prize in 
this class was also awarded to the above exhibitor for an oak 
pale fence with rails 4 inches by 2 inches and pales 4 inches by 
1 inch—most suitable fence for park or garden. 

A Gats Maejoucq CoMPSTinoK was held during the Show and 
was open to all those employed on bona-fide private estates, work¬ 
ing in pairs. This Competition was an attraction to many 
visitors. Sawn oak material was supplied by the Society, and 
the men drew lots for the different sets. A pattern gate (Shrop¬ 
shire) was supplied to be worked to, and the plane was only to 
be used for fitting in bars. Six couples entered and, with one 
exception, did excellent work ; the men appeared very keen and 
quick at their work. The fest prize of £5 was awarded to 
William Evans and Stephen Jones, of the Apley Estate Co., 
Bridgnorth, who made an excellent job of their task, measure- 
mente, joints and fittings being perfect, and their time—amortising, 
fitting and finishing gate—^bel^ 1 hour 59 minutes. Another pair 
of men from the same Estate took the same time, but they were 
unfortunate in damaging one of the uprights; also the top bar 
was not too well joint^. They were awarded the third prize, £2. 
Their names were E. Burton and S. Cole. 

The second prizewinners (£3) were Eichard Childs and Thomas 
Hitohard from Lord Barnard’s Raby (Shropshire) Estate, who 
completed their gate in 1 hour 45 minutes. They lost points 
by not properly clenching the nails in fixing bars. Two men 
employed on the Estate from Trinity College, Cambridge, were 
unfortunate in making a mistake when setting out their gate 
and had to give up after one-and-a-haK hours’ work. 

Alexander Slater. 

Oakhuxst, 

Newlaad, 

Malvem. 
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REPORT ON THE 

WOODLANDS, PLANTATIONS AND ESTATE 
NURSERIES COMPETITION, 1937. 

The Woodlands, Plantations and Estate Nurseries Competition 
for 1937 was restricted to the counties of Leicestershire, Warwick¬ 
shire, Rutland and Northamptonshire. It is very much to be 
regretted that there were so few entries in the competition. 
Those woodlands entered were, however, on the whole of a good 
standard, especially considering that they were not growing 
under re^y first-class conditions of soil and rainfall. We found 
very great interest being taken in the plantations on the estates 
we visited. 

As a whole the competing woodlands were suffering from 
several faults in cultivation which are only too apparent 
throughout England. The crops of the coppice areas, and of 
the hardwood areas generally, were very much understocked : 
the middle-aged plantations were sadly lacking in systematic 
attention to thinning, many having been left too long under¬ 
thinned. The consequence is that little financial return can 
be coming in from these planations, though (again as is usual) 
the agents seemed to be getting quite full prices for the mature 
oak and ash which was being sold. On the other hand, we 
found young plantations well Md out and established, and areas 
in the thicket and early pole stages well fenced and looking full 
of promise. One point was of very considerable interest; on the 
Bough^n and Stanton Ironworks estates all the plantations 
had been established without any rabbit netting. The results 
were very good, with the exception of one area where the rabbits 
had been ^owed to become too numerous in the thicket stage ; 
in this case considerable damage was being done. We riiould 
like to make one recommendation for the future, namely, that it 
should be laid down that a reasonable number of pat^ be cut 
through the plantations that are in the thicket stage, to enable 
the judges to examine them properly : in several instances this 
year there was not a single path opened up for the judges’ use. 

No entries were received in the following classes :— 

I (a). Plantations 10-25 years old where hardwoods are 
intended for the final crop. 

V. Coppice or coppice with standards. 

Two entries were made in Class 17 for crops oonsdsting of the 
rarer conifers, both by the Bradgate Woods, Ltd. Unfortunately 
they were wrongly entered inthte class and they were too young 
to make possible their transference into another class. We were 
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taken round them by the agent (Mr. J* Bruce Galloway) 
and the forester {Mr. Pringle). They had been] established on 
areas that had been cleared by some timber merchant and 
left derelict, with a mass of tree tops grown over by bramble. 
Initial clearing costs on such land are very heavy, but they had 
been got down here in the end to the reasonable figure of £6 per 
acre. Some very useful young plantations had been established, 
the main crop being a mixture of larch and Scots pine, with 
a few oak widely spaced. The Scots have in places suffered 
badly from attaclrs of Evetria (Tortrix) buoliana; otherwise the 
trees w&re all healthy, the larch in particular promising well. It is 
hoped that the natural ash and sycamore seedlings coming up over 
much of these areas will be allowed to fight it out wi& the 
planted crop, in which case a full final crop of hardwoods mixed 
with big larch should be the result. These two plantations were 
in our opinion economically and judiciously established, and 
should make interesting areas for competition the next time the 
Woodlands Competition takes place in this part of England. 

Class I (6). Far plantations over 25 years old where hard- 
tvoods are intended for the final crop, Thera was one entry only. 
The silver medal was awarded to Boughton Estates, Ltd., 
Kettering, for 15 acres of oak, ash and larch planted in 1900 and 
partly under-planted with beech in 1910-12. The wood is on 
heavy, low-lying soil. The larch has done only moderately well, 
and has been largely cut out. The main crop is now ash, 
looking very healthy and growing well. Serious damage by 
the grey squirrel has commenced here on the beech. 

Class II (a). For plantations between 10 and 20 years old^ 
where the final crop is intended to be conifers. There were two 
entries from the Ragley Estate (Cold Comfort No. l[and Deerings 
Hill ); also one from the Stanton Ironworks Co., Ltd. The 
silver medal was awarded to the Deerings HiU Plantation, 
established in 1925, with pure European larch as the main crop- 
with a few Scots pine and spruce on the outside. The larch are 
healthy and growing well, making an even plant at 5 feet by 
5 feet. There are a number of self-sown sycamore coming up 
among them ; the best of these should be conserved, and should 
then materiaUy help the main crop of larch. The Cold Comfort 
Plantation is on heavier soil and was also established in 1925, 
with the main crop European larch. The larch are not so 
straight, nor are they growing so fast as on Deerings Hill. Rabbit 
damage is more in evidence, and there are patches where seedling 
birch is being allowed to smother out the planted trees. 

The bronze medal was awarded to the Stanton plantation, 
which was established in 1924 with mixed conifers. The iron- 
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stone here has an over-burden of some 5 to 10 feet of soil, which 
is flung on one side by large mechanical diggers, so as to expose 
the ironstone. This is quarried and a further strip of over¬ 
burden is then cast back, the ironstone quarried, and so the work 
proceeds. The result is an area of mixed stone and soil, in 
ridges, hoUows, and hummocks, which would cost £100 per acre 
to level, and so is useless for any form of agriculture. Trees do 
very well on it in places, and it is to this use that the Stanton 
Ironworks Co. have put their derelict land. The plantation 
is on a long strip of groxmd, and it is interesting to note that it 
was successfully established without the protection of any rabbit 
netting. It is a great pity that rabbits have been allowed to 
multiply here in the last two or three years; they are doing 
considerable damage to the trees, and also to an excellent quick 
hedge which was planted alongside them. Many Popuius aiba 
have been dotted about this planation, and give it a very pleasing 
appearance. The larch are doing weU, so are the Scots pine, but 
the Sitka spruce are very spindly and rather suppress^. 

Class II (b) (the same conditions as for II (a), except that 
the plantations have to be over 20 years old). There were three 
entries—Newman’s Hill (Ragley Estate), planted 18&7 with 
European larch and Corsican pine; Coronation Wood (Noseley 
Estates Co.), planted 1910 with Japanese and European 
larch, together with some Douglas fir and Scots pine ; and the 
Deer Close Planation (Bulwick Park Estate), planted with pure 
European larch in 1907. The silver medal was awarded to 
Mrs. E. M. Conant’s Deer Close Plantation. It is an even crop, 
growing well. Though thinning operations have been left rather 
too long, these are now being taken in hand and are being weU 
carried out. The bronze medal went to Coronation Wood. Here 
again the whole plantation has not been thinned sufSciently 
early, but has as yet not suffered very badly in consequence. 
The European larch are outgrowing the Japanese in this 
plantation. 

Class III (a). For plarMions under 20 years-old where a 
mixed final crop of conifers and hardwoods is intended. There was 
only one entry; this came from the Ragley Estate, and con¬ 
sisted of an 11-year-old plantation on Three Oaks Hill of Japanese 
larch and ash. The larch are growing vigorously,but are diowing 
a marked tendency towards producing crooked timber, as is so 
often the case ; the ash are afceady largely suppresi^, and have 
in places been badly damaged by rabbits, No award was given 
in this class. 

, Class HI (6) (the same conditions as for III (a), only the 
plantations have to be over 20 years old). There were thr^ 



514 Woodkmda, Pkmkttiom and Estate Nurseries Competition. 

entries, two from the Bonghton Estates, Ltd. (Ironstone E, 
Qeddiiigton Grange, and Ironstone E, Glebe Pit), and one entry 
from the Ifoseley Estate (RoUesdon Dingle Wood). This latter 
plantation is really pure larch in one part and pure ash in the 
remainder, but as neither area was big enough to be entered by 
itself, the judges allowed the entry to stand and awarded it the 
bronze medal. The ash are particularly healthy, but here again 
the trees require thinning quite heavily if the best financial results 
are to be obtained. 

The silver medal was awarded to the Ironstone F, Olebe Pit, 
Plantation. This is on old worked ironstone soil, as described 
under the Stanton Ironworks entry (Class II (a)). All the 
{dantations on this estate have been established without the help 
of any rabbit netting. This plantation was established during 
1910-12 with European larch, oak, ash, hornbeam, sycamore 
and poplar. It is being well looked after and is being correctly 
thinned. The larch, sycamore and ash are all doing well, and 
riiould make a first-class final crop, as well as yieldi^ valuable 
thinnings over a long period. In parts of this plantation there 
are some interesting plots of pine, Douglas, Thuja, alder, etc. 

Class VII. In this class, for the best-managed woodlands 
on estates of over 1,000 acres, there were only two entries—^the 
Ragley Estate of 1,096 acres of woodlands ^d the Apethorpe 
Estate of 257 acres of woodlands. The woodlands have had a 
lot of attention paid to them, and m some cases promising 
results are being obtained. A considerable portion of these 
woods must be classed as amenity, and they are well laid out 
for shooting. 

The estate nurseries and sawmills on these two estates were 
not up to the standards seen on many estates in England and 
we are of the opinion that the system of clear felling and replant¬ 
ing, as practised on the Ragley Estate, is not an ideal one. One 
award was given in this class, and it went to the Ragley Estate. 
The young plantations on this estate were growing well, and 
seemed to have been carefully and economically established. In 
the case of some of the older plantations, however, lack of 
systematic thinning was much in evidence. The older woods 
contain a fair quantity of valuable oak and ash, which is being 
cut in considerable quantities, and there must be a shortage of 
middle-aged hardwoods to take their place if the present system 
of clear felling continues. 

The gold medal, offered by the Royal English Forestry Society, 
for the best plantation in the woodlands visited, was awarded to 
the hardwood portion (some 60 acres) of the Levies Hill Planta- 
Uon on the Ragley Estate. This consists largely of fine mature 
oak, with ash poles of all ages interspersed between them. The 
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crop is a good one, and it is to be hoped that a well-thought-out 
system of selective felling will here be carried out. If this is 
done, if natural regeneration is encouraged, and the replanting 
which is necessary in places is carried out, a really valuable crop 
of mature ash should take the place of the now dominant mature 
oak. 


The summary of awards is as follows :— 

Estate. Medals. 

Olaaaes. 

Boughton . 

. Silver ... 

1 (6) and m (b) 

Mrs. E. M. Conant . 

... Silver ... 

n(6). 

Noseley . 

. Bronze ... 

n(6). &IU{6). 

Ragley . 

I" Silver gilt 

VU & B.E.F.S. 
Gold Medal. 

Stanton Ironworks Co. 

(silver ... 
... Bronze ... 

n{a). 

11 (o). 


C. P. Acjkbes. 
P. S. Baenie. 
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Beport to the Annval Omeml Meeting, 


REPORT OF THE COUNCIL TO THE 
ANNUAL GENERAL MEETING OF GOVERNORS 
AND MEMBERS OF THE SOCIETY,' 

HELD AT 

16, Bbdeobd Square, London, W.C., 

On WEDNESDAY, December 8, 1937, at 12 nom. 

Royal Patronage. 

1. At their first meeting of the present year, tlie Council 
received an intimation that His Majesty King George VI had 
been graciously pleased to bestow upon the Society his Royal 
Patronage. The Society look back with gratitude upon many 
marks of favour conferred by the Royal House, not tho least 
of which was His Majesty’s Presidency of the Society in 1922. 
They have also the happiest recollections of the presence of 
Their Majesties The King and Queen at the Annual Show of 
the Society on more than one occasion. 


Hemberslilp. 

2. The list of Governors and Members has undergone the 
following changes since the Annual General Meeting on December 
9th, 1936: 13 new Govemom {including 7 transferred from 
the list of Members under Bye-law 9) and 391 new Members 
have joined the Society, and 6 Members have been reinstated 
under Bye-law 14; whilst the deaths of 5 Life Governors, 4 
Governors, 54 Life Members, 176 Members and 1 Honorary 
Member have been reported. 2 Life Governors, 5 Life 
Members and 12 Members have been struck ofi the books 
under Bye-law 12, owing to absence of addresses; 133 Members 
under Bye-law 13, for arrears of subscription ; 7 Governors and 
204 Annual Members have resigned. 

3. Since the last Report was issued the Council have lost 
by death two of their number—Mr. E. Gxiy Penwick and Mr. 
Rank Webb. 

Mr. Fenwick, who had represented the Division of Rutland 
since 1921, was keenly interested in the breeding of hunters 
and Percheron horses and had been a judge at the Society’s Show.' 
By his passing, many Members lost a dear friend. 
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IVIr. Frank Webb’s association with agriculture had been a 
long and creditable one. With his wide knowledge and experience 
of live stock, his services as a Member of the Stock Prizes Com¬ 
mittee of the Council were of immense value. His abihties as a 
judge of cattle, sheep and pigs were of a high order, and his ser¬ 
vices in this capacity were much in request at the Royal and other 
Shows. Elected a Member in 1905, Mr. Webb had been a Member 
of the Council since 1926 as the representative of Bedfordshire. 

4. In March occurred the death of that well-known agri¬ 
culturist and breeder of Shorthorns, IVIr. Richard Stratton, of 
Newport, Mon., at the age of 94. He had been a life Member 
for 70 years and served on the Council from 1875 to 1907, during 
which period he took a very active part in its deliberations. 

5. Another loss has been sustained by the passing of Lord 
Ernie, who from 1916 to 1919 was President of the Board of 
Agriculture. Two years ago the Council conferred upon him the 
Gold Medal and Honorary Membership of the Society in recog¬ 
nition of his distinguished services to agriculture. 

6. The death of Dr. Voelcker on the 6th November will be 
deplored by all who were associated with him in his work for 
agriculture at home and abroad. His connection with the 
Society as Consulting Chemist extended over a period of 52 years. 

7. Amongst other Governors and Members whose loss by 
death the Society has also to deplore are Earl Ferrers, the Earl 
of Londesborough, Lord Cawley, Lord de Saumarez, Lord Gifford, 
Lord Kylsant, G.0.M.6,, Lord Wyfold, Colonel the Right Hon. 
H. H. Spender Clay, Sir P. H. B. Grey Egerton, Bt., Sir Harry M. 
Mallaby-Deeley, Bt., Fanny Lady Leon, Colonel Alfred l^ke 
Aeland, C.B.E., Mr. Joseph Bamford, Mr. 6. Titus Barham, 
Mr. F. S. Coinrtney, Mrs. Leopold de Rothschild, Mr. H. M. 
FUdes, Lt.-Col, E. W. Griffith, D.S.O., Mr. Thomas Hacking, 
Mr. A. R. Mdwpod, Colonel E. H. Nicholson, Mr. J. C. Straker 
and Mrs. Lewis D. Wigan. 

Numbers on Register. 

8. These and other changes bring the total number of fk)ver- 
nors and Members on the Register to 8,823, divided as follows :— 

136 life Governors; 

197 Annual Governors; 

1,560 Life Members j 

6,914 Annual Members; 

16 Honorary Members. 

8,823 Total number of Governors and Members, as against a 
total of 9,024 on the Register at the time of the tot Annual 
Report. 
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HamlwrsUp CammtttM. 

9. Reference was made in last year’s Report to some sugges¬ 
tions which, had been adopted by the Council, concerning the 
privileges of Governors and Members. The Committee on 
Membership and Publicity have since held several meetings 
and gone very thoroughly into these matters. The Committee 
were of the opinion that advertisement as such, which would be 
very costly, would not secure many new subscribers. Neither 
did they see their way to recommend incurring the expense of 
paid canvassers. 

10. Ail will agree, however, that something should be done 
to stop the steady decline in membership, which has decreased 
from the peak figure of 13,573 in 1925 to 8,823. The Council 
feel that a strenuous attempt should be made to bring the 
membership up to something like its old figure by 1939—^the 
Centenary Year, This cannot be done without a determined 
effort by members of the Society generally. 

11. Those best able to make an appeal are the members of the 
Council, and this has been done on more than one occasion by 
individual members with good results. It is suggested, there¬ 
fore, that the representatives on the Council should form com¬ 
mittees in their respective counties of those who are keen on the 
work of the Royal Agricultural Society, and that these local 
committees should approach non-subscribers in their areas with 
a view to their becoming members. These recruiting conunittees 
should be able to give valuable advice to Headquarters as to the 
best methods of publicity in their districts. Leaflets showing the 
advantages of joining i^e Royal Agricultural Society, and also 
what the Society is doing for agriculture in general, will be 
famished from B^ord Square. 

Presldeney. 

12. The Council have resolved to recommend to the Annua} 
General Meeting the election of the Earl of Plymouili as President 
of the Society, to hold offlce until the Annual Meeting in 1938. 

Changes In the Connell. 

13. During the year Lord Mildmay of Flete has been elected 
a Trustee, I^rd Hastings has been elected a Vice-Ptesident, 
and Captain W. J. Baird has been elected to fill the vacancy in 
the representation of the Division of Rutland caused by the 
death of Mr. Fenwick. 


nates of Connell Heetinp. 

14. The Coimcil have fixed the folloiniig dates for 
Meetings in 1938 : February 2nd, March 2nd, April 6th, May 4tii, 
June 1st, July 6th csr 7th (in Cardiff Shovryard), July 27th, 
November 2nd, December 7th. 
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Accounts. 

15. In compliance with the bye-laws, the Council beg formally 
to submit the balance-sheet with receipts and payments for 
the year 1936. These accounts were circulated to Governors and 
Members in June last, having been certified as correct by the 
Professional Accountants and Auditors. Copies of these accounts, 
and also the Statement of Receipts and Expenditure of the Show 
held this year at Wolverhampton, will be available for reference 
at the meeting on December 8th. 

ConirlbQtion from Bristol. 

16. The Council have to acknowledge the receipt of £188 8a. 
from the Bristol Local Committee. This sum represented the 
balance of the local fund and was handed over to the Society in 
view of the loss sustained on the Show of 1936. 

WolTerbampton Show. 

17. But for the breaking down of the weather after the first 
three days, the Show at Wolverhampton would have been 
visited by much larger numbers of people. The total attendance 
was 78,080, of whom 29,051 were present on the Thursday. 
It was without doubt one of the best exhibitions held by the 
Society for some years. Trade in live stock, as well as in imple¬ 
ments and machinery, was reported to be of a satisfactory charac¬ 
ter, Visitors from Overseas, both from the Empire and foreign 
countries, were more numerous this year, and they all left with 
happy recollections of the “Old Country’s” premier agricultural 
gathering. 

18. Their Royal Highnesses The Duke and Duchess of 
Gloucester honoured the Society by visiting the Show on the 
Wednesday and in this connection a letter in the following 
terms was received by the President:— 

Yobk House, 

St. Jaimbs’s Paiacb, 
1937. 

Sxa,—The Duke of Gloucester wishes me to write and tell you how much 
the Duchess aad he enjoyed their visit this week to the Roy^ Agricultural 
Show at Wolverhampton. Their Royal Highnesses were much interested 
in all they saw on the Show Ground during their tour, which was admirably 
arranged. 

I am desired to convey to you in particular as President and Honorary 
Director, to your Council, and all others concerned. Their Roysd Highnesses* 
congratalations on what was obviously a very successful Show, together 
with their best thanks for the arrangements which were made for their 
visit. 

lam, Sir, 

Your obedient Servant, 

(Signed) Roeald Staeveobto. 

XT. BoiAin> Bube3!, Esq., 

President, 

"Hie Royal Agricultural Society of England. 
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19. The Society’s thanks are due to Lord Wrottesle^’* for the 
loan of a portion of his park as a site for the Showyard, and to 
Sir CSharles A. Mander, the Mayor of Wolverhampton, and his 
Committee for their help and advice and more particularly 
in raising the local fund of over £7,000. 

Hew Implements. 

20. Three Silver Medals were awarded by the Judges of 
New Implements at this year’s Show, viz.: to John Wilder, Ltd., 
for a Cutliffc Elevator ; to R. H. Neal & Co., Ltd., for a Drainage 
Trench Digger; and to Halliday Boilers, Ltd., for Sterilizing 
Equipment. 

05i the recommendation of the Judges, the Grass Drier 
entered by Mobile Driers, Ltd., has been deferred until next year. 

Agitenltaral Edneation and Resaareh Exhibition. 

21. This section of the Show at Wolverhampton, which 
attracted a good deal of interested attention, was the joint effort 
of the Agricultural Education Committees of Staffordshire, 
Shropshire, Warwickshire, and Worcestershire, the Harper 
Adams A^cultural College, the National Institute of Poultry 
Husbandry, and Studley College, supervised by Dr. Charles 
Orowther, assisted by Mr. H. B. Tilley, of the Staffordshire Farm 
Institute. The Ministry of Agriculture provided the building 
and made themselves responsible for the staging and labelling of 
the exhibits. The Exhibition took the form of a rectangle of 
land, bordered on two sides by an open pavilion, surmounted by 
a frieze of art panels depicting various rural activities. These 
panels were designed and prepared by Staffordshire Art Schools. 
A report of the Exhibition wiU appear in the forthcoming volume 
of the Society’s Journal. 

Toimg Farmers* Jadgiag Contest. 

22. Five teams representing Australia, England, Northern 
Irel^d, Scotland and Wales took part in this year’s Inter¬ 
national Contest, which occupied the whole of the Wednesday 
in the Showyard at Wolverhampton. England gained the premier 
award by a narrow margin from Scotland, Northern Ireland came 
third, followed by Australia and Wales. After the judging, 
competitors and their trainers marched to the Royal Pavilion, 
where the presentation of the gold challenge cup and other awards 
was made by H.R.H* The Duke of Gloucester in the presence of 
a large crowd. 

Young Farmers’ Cattle. 

23. In the eight classes judged on the Thursday there were 
145 entries of dairy and b^f cattle exhibited by members of 
Young Farmers* Clubs in Ch^hire, Derbyshire, Lsncashire, 
Ldcestershire, Nottinghamshire, Shropshire, Staffordshire, 
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Warwickshire and Worcestershire. During the afternoon the 
President received and addressed the competitors in front of 
the Pavilion, and presented the prize-cards to the -winners. 

Woodlands, Plantations and Estate Nurseries, 

24. It is a matter for regret that there were only 16 entries 
for the competition this year, which was restricted to the counties 
of Leicester, Warwick, Rutland and Northampton. The Special 
Silver Gilt Medal for the best managed Woodlands on an estate 
of not less than 1,000 acres was awarded to the Trustees of the 
Ragley Estate, Alcester, and this estate also won the Royal 
English Poresiiy Society’s Gold Medal for the best plantation. 

Next year’s Competition will include North Wales, 

Cardiff Show. 

25. In 1938 the Society will pay a fourth visit to the City of 
CardifiF, and the Royal Welsh A^icultural Society are with¬ 
holding their aimual exhibition. Their members will be granted 
privileges in connection with the Royal Show. 

Prize Sheet. 

26. The Prize Sheet will be issued in the New Year. The 
Council have voted £10,000 towards the Prizes and, in addition, 
offers of Champions, Challenge Cups and Class Prizes have been 
received from the following Breed Societies :—Shire Horse 
Society, Clydesdale Horse Society, Suffolk Horse Society, British 
Percheron Horse Society, Hunters’ Improvement and National 
Light Horse Breeding Society, National Pony Society, Arab 
Hoarse Society, Welsh Pony and Cob Society, Shetland Pony 
Stud Book Society, Shorthorn Society, Hereford Herd Book 
Society, Argentine Hereford Breeders’ Association, Devon Cattle 
Breeders’ Society, Sussex Herd Book Society, Sussex Cattle 
Breeders’ Society of South Africa, Welsh Black Cattle Society, 
Longhorn Cattle Society, Aberdeen-Angus Cattle Society, English 
Aberdeen-Angus Cattle Association, Dun and Belted Galloway 
Cattle Breeders’ Association, Galloway Cattle Society, Lincohi- 
shire Red Shorthorn Association, South Devon Herd Book 
.Society, Red Poll Cattle Society, Blue Albion Cattle Society, 
British Friesian Cattle Society, Ayrshire Cattle Herf Book 
Society, English Guernsey Cattle Society, English Jersey Cattie 
Society, British Kerry Cattle Society, Dexter Cattle. Society, 
British Goat Society, Oxford Down Sheep Breeders’ Association, 
Shropshire Sheep Breeders’ Association, Southdown Sheep 
Society, Hampshire Down Sheep Briers’ Association, Suffom: 
Sheep ^ciety, Dorset Down Sheep Breeders’ Association, Dorset 
Horn Sheep Breeders’ Association, Wiltshire Horn Sheep Society, 
Byeland Flock Book Society, Kerry Hill {Wales) Flock Book 
Society^ dun Forest Sheep Breeders’ Association, Lincoln Long- 
wool Sheep Breeders’ Association, Leicester Sheep Breeders’ 



522 


Report to the Animal General Meting, 


Association, Society of Border Leicester Sheep Breeders, Wens- 
leydale Longwool Sheep Breeders’ Association, Kent or Romney 
Marsh Sheep Breeders’ Association, Welsh Mountain Sheep Flock 
Book Society, Black Welsh Mountain Sheep Breeders’ Asso¬ 
ciation, National Pig Breeders’ Association, Large Black Pig 
Society, Gloucestershire Old Spots Pig Society, Cumberland Pig 
Breeders’ Association, Essex Pig Society, National Long White 
Lop-eared Pig Society, National Welsh Pig Society. 

27. Special Prizes are being offered in the Poultry section 
by the Oroad Langshan Club, Sussex Poultry Club, Buff Orping¬ 
ton Club, Rhode Island Red Club, Buff Plymouth Rock Club. 

Closing of Entries. 

28. Intending exhibitors at Cardiff are reminded that the 
final date for receiving entries of Live Stock is May 7th. Entries 
for Produce close on May 18th, and entries for Poultry, Eggs, 
and Butter-making Competitions on May 28th. 

29. Applications for space in the Implement, etc.. Depart¬ 
ment must be made not later than March 19th. 

B.A.S.E. Centenary. 

39. By gracious permission of His Majesty The King, the 
Show will be held in Windsor Great Park in 1939. This being the 
year of the Society’s Centenary, it is proposed that the occasion 
should be celebrated in a fitting manner, and a Special Committee 
has already been appointed to consider the detaik of the proposed 
celebrations. 

31. It has been decided to publish a History of the Society 
to be written by Professor J. A. Scott Watson, the Editor of the 
Journal, covering the period 1839-1939. 

Show Lincoln In 1940. 

32. In response to a cordial invitation from Lincoln, the 
Council have decided to hold the Show of 1940 in that Qty, 
which was last visited by the Society in 1907. 

Judges at Argentine Show. 

33. The panel of Judges appointed for this year’s Show of 
the Argentine Rural Society was as under :— 

Shorthorn Cuif/e.—Capt. John MacGillivray, Calrossie, Nigg 
Station, Ross-shire. 

Hereford CaMle.—bix, J. C, Brookfield, The Small House, 
Condover, Shropshire, 

Aberdeen-Angus Cattle, —^IMr. Samuel K. Williams, Goolcower 
House, Macroom, Co. Cbrk, Ireland, 

Tractor Tests. . 

34. The first series of tests under the Society’s Tractor 
Testing Scheme ■was earned out daring the -week September 
13th-20th on heavy land at East Hanney, Berks., and on 
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land at Fyfield. Ten tractors were tested; these having been 
selected, by a Committee representing the entrants, for prior 
consideration out of an entry of 17 machines. The report on 
the tests is in preparation and will be issued in due course. Tests 
of the remaining seven machines will be carried out in the spring. 

Awards to Farm Workers. 

35. Medals and Certificates for long service have been awarded 
to the following farm servants dtiring the year :— 

Years' 

Service. 

65. Joseph Charles Carter, Cresswell Boad, Lea, Malmesbtiiy. 

64. Bicheurd Southam, Hodnell Cottars, Southam, Bugby. 

61. Benjamin Chidlow, The Nook, Childs Erccdl, IVlcurket l]^a3rton. 

60J. BobertWilliams, Bake Lane, Sandycroft, Chester. 

58. George Cross, Lockinge, Wantage. 

56. John Goode, Becks Lane, Stocldion. 

55. William Church, Ginge, Wantage. 

55. Edward Chamberlain, Locking, Wcuitage. 

55. William Daubney, Burton, Lincoln. 

55, Leonard Swift, Forest House, Freeford, Lichfield. 

53. Charles Joseph Smith, Leopard Cottages, Shenstone, Lichfield. 

52. Elias Murkett, 7, FaMeld Boad, Burnham, Bucks. 

49. Daniel Cross, Ardington, Wantage. 

48, Arthur Chainey, Betterton, Wantage. 

47. ECarry Wiggins, Ardington, Wick, Wantage. 

47. Albert Chainey, Betterton, Wantcge. 

46. Christopher Wm. Kettle, Brantham Street, lidanningtree. 

45J. William Barratt, Maer Heath, Maer, Newcastle, Staffs. 

45. George Brown, Home Farm Cotts., Bletchley Park, Bucks. 

44- Thomas Alder, Ginge, Wantage. 

43. Jesse Smitl^ Hambleden, Henley-on-Thames. 

42. Andrew Elliott, Hay Close, Calthwaite, Penrith. 

42. Charles Greenstock, Dene Lane, Handley, Salisbury. 

41. Ernest Bound, 16, Ebenezer Street, Coseley, Bilston. 

40J. Henry Down, Little Langford, Salisbury. 

40. John Bichardson Barker, Elzns Farm, Cubley, Derbyshire. 

40. Daniel Jones, Bhual Yard, Mold, Flintshire. 

.40. William Lovegrove, Ginge, Wantage. 

36. Claims on behalf of farm workers must be made througk 
County Agricultural Societies on special forms which may be 
obtained from the Secretary of the Boya] Agricultural Sooieigr 
of England, at 16, Bedford Square, London, W.C.l, Service 
qualifybig for a Medal is forty years on the same or different 
holdings with one employer, or forty years on the same holding 
with Afferent employers. Farm workers (male or female)— 
excluding gardeners, grooms and gamekeej^rs —in any part of 
Ei]^gland or Wales are eligible for the awards. 

G!i«mi6al BepartmeBt* 

37. In number and in nature the saniplea sent by Members 
to the Society’s Laboratory have been much aiS usual. The total 
number sent was 110 in 19^, and in 1937 it has beenlOO. Several 
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points of interest have arisen in the course of the examina¬ 
tion of samples; one such was the occurrence, in a soil from 
the Isl4 of Wight, of a condderable amount of manganese; 
others relate to Qie unusual composition of certain waters, and to 
the action of these on metal pipes. Fertilizers and Feeding Stuffs 
have undergone hut little change, either in regard to quality or 
price. Potash salts have reached a slightly higher market price, 
and of this account has been taken in the Tables of Compensation 
issued periodically by the Central Association of Agricultural 
Valuers. 

38. Towards autumn, however, considerable activity was set 
on foot, consequent on the facilities announced by the Govern¬ 
ment for the more free use of Lime and Basic Slag by farmers 
on their own land. These constituted a decided ^vantage to 
the farmer and not a few were ready to profit by them. 

39. In order to aid in this movement, the Society, through 
their Chemical Committee, are issuing to Members of the Society 
with this report detailed information and guidance with regard 
to the purchase of Lime and its use upon the land. 

40. In the endeavour still further to secure the purity and 
good quality of Fertilizers and Feeding StidSs, this Society has 
been very much concerned with the action taken by the Com¬ 
mittee which it called together as representative of agricultural 
interests to secure some very desirable changes in the Fertilisers 
and Feeding Stuffs Act as at present administered. The working 
of the Act has clearly shown that, in certain respects, it is very 
unsatisfactory, and it is hoped to secure such changes in it as 
shall make it a really workable and useful Act. 

41. In July of this year Mr. Fred Smith, who had acted 
ably as Chairman of the Chemical Committee, resigned the 
post, and he has been succeeded by Mr. B. J. Gates. 

Botanical Department. « 

42. In the early part of 1937 unusually few enquiries reached 
the Botanical departmenti Farming conditions were abnor¬ 
mally difficult, for much of the land had been water-logged since 
the late autumn. As a consequence, most of the enquiries were 
concerned with the problem of catching up with the arrears of 
autumn sowing. The latest dates at which it was considered safe 
to drill wheat and winter oats were given, but, as matters turned, 
out, the opportunities for doing so were frequently non-existent. 

43. The season was further noteworthy for the prevalence ot 
weeds both on grass and arable land. Over a great part of the 
country pastures carried a heavier growth of ragwort than 
experienced observers could recall seeing before. On arable la n d 



Wednesday, December Sth, 1937 . 


525 


the difficult conditions made the routine work of cleaning more 
or less impracticable, and by harvest time thousands of acres 
of cereals were smothered in docks. Few of the specimens sent 
in for identification were uncommon as weeds. 

44. Fungoid diseases were not, generally speaking, as serious 
as usual amongst the farm crops. The market garden crops, 
which are gradually invading the farm, seem to have suffered 
considerably. The pests attacking these have accounted for 
the majority of the enquiries in this section. 

Zoological Department. 

45. The chief work of the Zoological Department has con¬ 
sisted in answering questions and advising as to treatment in 
cases of injury to crops or to farm animals by insects or arachnids. 
Incidents obscure in the life-history of such pests have been 
investigated. The crop pests enquired about have been for the 
most part familiar insects, and little of especial interest has arisen. 
Some further cases of asparagus-fly attack, noted for the first 
time in this coimtry last year, have come to light, but so far it 
has occurred only in a fairly restricted area. Information has 
been furnished with regard to various external and internal 
parasites of farm animals, but some of the enquiries under this 
head would have been more properly addressed to the Veterinary 
Department—^to which the applicant has been referred. A 
subsidiary part of the work has been the identification of speci¬ 
mens unfamiliar to the sender, though not necessarily injurious, 
and some of these have been of considerable interest. 

Veterinary Department. 

46. Members of the Society have again taken advantage of 
their privileges by consulting the Royal Veterinary College 
(through their local veterinary surgeons in many cases) concerning 
a variety of problems, and assistance and advice have been given 
whenever possible; 

47. Numerous enquiries have been received for advice in 
general and regarding the special services at reduced fees which 
are available at the Royal Veterinary College for herds in which 
mastitis or contagious abortion are being eradicated by regular 
tests of all adult animals. The laboratory examination of milk 
samples for the diagnosis of mastitis and of blood samples for 
the diagnosis of abortion continues to be recommends when 
control and eradication on this basis appears practicable. 

48. Members may be referred to last year’s report for a brief 
summary of a few of the importmt facts regarding these dii^»ases. 
It may be recalled that in both mastitis and cont^ous abortion 
there exist many latent cases which can ozdy be diagnosed by 



526 Bepori to the Annual General Meeting, 

laboiatory exazmnation. These cases show no obvious symptoms, 
but are, nevertheless, a means of spreading disease to other 
animals. 

49. Emphasis has also been laid on the fact that there are 
several kinds of mastitis due to different organisms and which 
must be dealt with by different measures. Other facts of import¬ 
ance recently ascertained by a statistical examination of the 
yields of large groups of infected and non-infected animals are 
that chronic mastitis, even though chiefly of the latent or hidden 
type, may cause a loss of at least 10 per cent, of the milk 
production of an infected cow (i.e., a loss of ££-£5 per cow 
according to the expected yield), and that abortion infection of 
the udder, which is common, may also cause a signiflcant reduc¬ 
tion of 3 d 6 ld though no actuaJ abortion has occurred. 

50. Attention has also been drawn to the importance of pro¬ 
tecting the young stock from infection with the four important 
chronic diseases of cattle—^abortion, mastitis, tuberculosis and 
Johne’s disease. This infection occurs mainly from the older 
stock. Becommendations for the development of a separate herd 
firom young animals, free from these diseases, have been made. 

51. Queries relating to possible harmful effects of grazing 
sheep and horses on the same pastures have been received from 
members in the Midlands, and advice regarding stocking, para¬ 
sitic infestation and the “ sofling ” of growing grass by sheep’s 
unne has been given. 

52. The College has carried out a considerable number of 
pregnancy tests on samples of mares’ urine and a small number 
on samples of bovine urine for members, at a reduced fee. Bovine 
urine does not give satisfactory results by the biological tests, 
and we do not advise owners of cattle to send further bovine 
samples for this test. It is not likely that a method of testing 
urine from cows for pregnancy can be devised, owing to the very 
wide range of fluctuation in the concentration of hormone present, 
both in pregnant and non-pregnant cows and heifers. 

53. Some samples of feeding-stuffs have been examined and 
opinions on their suitability for the various classes of stock have 
been given. It is surprising to find that there are still some 
farmers who do not realize that undecorticated cotton cake is 
an unsuitable concentrate to use for fattening lambs and for 
young calves. 

54. Enquiries relating to suitable breeds of sheep to use on. 
native Argentine ewe stocks, and the likelihood of success in 
founding fiocks of pure British breeds, received &om an Argentine 
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Agricultural Society via the Si.A.S.E. Ofi&ce have been dealt with 
at length. 

55. A considerable amount of general advice relating to many 
different aspects of live stock farming has been given &om time 
to time. 

Animal Diseases. 

56. During the first three quarters of the year the confirmed 
outbreaks of Sheep Scab and Swine Fever showed a decrease 
compared with the same period of 1936. There have been more 
outbreaks of Parasitic Mange, but fewer animals attacked. 
The record with regard to Foot and Mouth disease is not so good 
as it was at this time last year, and during the last few weeks a 
large number of outbreaks has been reported in East Anglia and 
the South Eastern Counties. As the disease is raging on the 
Continent, the Veterinary Committee have thought it advisable 
to ask the Ministry of Agriculture and the National Farmers* 
Union to draw the attention of farmers to the necessity of keeping 
a sharp look-out for any signs of the disease in their stock and 
of immediately reporting even the slightest grounds for suspecting 
a possible case of infection in their herds. 

57. Anthrax outbreaks have increased, and on this matter 
the Secretary has been in communication with the Ministry 
of Agriculture. The Ministry state “ that enquiries indicate that 
many outbreaks are associate with the use of fertilizers of animal 
origin and, to a greater degree, imported feeding-stuffs. No 
heavily infected cargo of either of these products, however, to 
which this increase could be ascribed, has been trac^.** Despite 
the recent increase in the number of outbreaks, the rate of 
mortality, i.e., about one animal for each outbreak, is normal. 

Grey S^olrreli. 

58. Practical and scientific opinions unite in condemning 
the grey squirrel as a menace and an increadng menace. Xt 
lives upon green shoots and buds, nuts and se^, fruits, the. 
inner bark of young trees, bulbs and roots, birds* e^s and young 
birds. There are, therefore, few branches of agriculture which 
do not suffer from its depredations and few parts of the country 
in which it cannot find the food it requires. Although at the 
present time it is not found everywhere in Great Britain, it 
has already colonized a very lar^ area, and the Ministry of 
Agriculture is of the opinion that its extermmation by ihose on 
whose lands it is harboured can be, and ought to be, effected by 
immediate measures of shc oting and trapping. 

59: After further cohsi leration of the problem the Minister 
has, jointly with the Seer tery of State for Scotland, lUade an 
(kder under the DestruMve Imported. Animals Act, 1932, 
known as the Grey Squhtpls (Prohibition of Importation and 
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Keepii^) Order, 1937, applying the provisions of that Act to 
lihe animal in question. The Order came into force on July 31st. 
It is not, however, the intention of the Ministry itself to undertake 
measures for the destruction of grey squirrels, at any rate at 
present, or to make use of the power of entry on land conferred 
by Section 5 of the Act of 1932, since it would be preferable, in 
the Minister’s opinion, that the pest should be brought under 
control by voluntary agencies. The power conferred by the Act 
will, therefore, remain in reserve for use in the event of voluntary 
efforts proving inadequate. It is accordingly trusted that the 
making of the Order will induce vigorous action against the animal 
on the part of owners or occupiers of woodlands or parks or 
other lands where it is prevalent. 

60. In order to remove any doubt as to how the provisions 
of the Act may apply to an animal which, so far as is known is 
not imported and kept for profit, the Minister and the Secretary 
of State for Scotland have been guided by the view that keep¬ 
ing” connotes some deliberate act done by a person for the 
purpose of, and having the effect of, inducing grey squirrels 
to remain upon his land, whether in captivity or not, but the 
omission by a person to take steps to destroy grey squirrels 
which come upon his land does not by itself constitute “ keeping.” 

61. The Ministry hopes to enlist the aid of this Society and 
other organizations in an intensive campaign designed to secure 
the elim^tion of the animal by voluntary effort. 

Poultry (Exposnro for Sale) Order, 1087. 

62. In December last a resolution was passed by the Council 
urging the Ministry to empower local authorities to prevent the 
exposure in public markets and sales of fowls in an obvious state 
of ill-health. Later, at a conference called by the Ministry, this 
course was again advocated by representatives of the Society 
and support^ by other organizations and poultry breeders. 
Effect has been given by the Ministry to the Councfi’s proposal 
in the Poultry (Esposure for Sade) Order which came into opera¬ 
tion on July 1st. 

Hew 2iea}and Embargo. 

63. The Council regret that, in spite of their continued repre¬ 
sentations, the Government of New Zealand has, so far, not 
seen its way to modif 3 / its regulations and permit the importation 
of British pedigree five stock into the Dominion through the 
London Quarantine Station. 

Agricultural Policy. 

64. In June the Council passed a resolution in the following 
terms:— 

“ The Council of the Royal Agricultural Society of England 
welcomes the statement made by the Minister of Agriculture 
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on the Agricultural Policy of H.M. Govemmeiit in the House 
of Commons on Thursday, May 27th, which declares that the 
fertility of the land should be restored and that everything 
possible should be done to reduce the losses caused by disease 
amongst domestic animals. 

“ UntU further details are known the Council wishes to 
make no further comment except to assure the Minister of its 
earnest desire to co-operate in any way it can to assist him 
in bringing the policies he has announced to successful issues.” 

65. H.M. Government has now announced its policy and 
the Agriculture Act of 1937 has become law. This Act provides 
for increasing the fertility of the land and for contributions from 
the Treasury towards the purchase of lime and basic slag for this 
purpose. It also provides for subsidy payments for land imder 
oats or barley as well as for land drainage carried out by drainage 
authorities. Part IV is an important section of the Act and deals 
with diseases of animals. 

The Government intend to form a National Veterinary Service 
to be responsible for all enactments relating to Animal Diseases 
and to Milk and Dairies Orders. Veterinary officers employed 
whole time at present by Local Authorities wiU have the oppor¬ 
tunity to join this National Veterinary Service. General prac¬ 
titioners be employed for part-time duty in carryb:^ out 
certain classes of work. Pull details of the scheme have not yet 
been made pubHc. 

66. The live Stock Industry Act, 1937, mates provision for 
the development and better organization of ite live stock industry, 
for paying of a subsidy to producers of fat cattle, for regulating 
the import of live stock and meat, the holding of markets, and 
the slaughtering of live stock. 

Researeli Committee. 

67. Work completed includes Pig Feeding experiments 

undertaken for the Committee by Mr. Mansfield at the Cambridge 
University Farm, and a final report on them will appear in the 
next volume of the Journal, The volume will also contain an 
article on “ The Replacement of Mangolds by wet Sugar Beet 
Pulp in the Rations of Fattening Bullocks,” giving the final 
resets of the series of trials conducted for the Committee at the 
Norfolk Agricultural Station on the disposal o| sugar beet 
by-products. | 

68. Regarding work in progress, Rothamsted ifexperimental 
Station have undertaken to carry out the experim^p to t^t the 
results of Cake Feeding on grassland,^ the ^heme it which was 
agreed upon early this year. Experiments on thdllrtilization of 
Electric Power and the Inoculation of Legumes Hwe been con¬ 
tinued at Rothamsted; Research into the diseEulH of calves is 
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being carried on at the Animal Pathology Institute of the Royal 
Veterinary College ; Grass Seeds Mixture trials are being con¬ 
ducted at various centres in England by Professor Stapledon, of 
the Welsh Plant Breeding Station; a further year's work has 
been done on Sheep Tick eradication by the staff of King's College 
Newcastle-upon-Tyne; and the Norfolk Agricultural Station 
have continued their investigation into the cumulative effects on 
a light arable soil of various methods in the disposal of Beet Tops 
and Straw. 

69. The Research Committee’s annual report to appear in 
the Journal will record the progress of these investigations during 
the year. 

The Farmer’s Gnide.” 

70. The Farmer's Guide to Agricultural Research in 1936 will 
appear as part of the next Journal, A limited number of 
advance prints of the Guide will be on sale at 2a. (post-free 
2s. 3d.), and copies at 1^. will be available to the staffs and 
students of agricultural colleges and farm institutes through those 
institutums. 

Qneen Victoria Gifts. 

71. For the ensuing year the Trustees of the Queen Victoria 
Gifts Fund made a grant of £160 to the Royal Agricultural 
Jfonevolent Institution to be allocated as six ^fts of £10 each 
to Male Candidates, two gifts of £20 each to Married Couples, 
six gifts of £10 each to Female Candidates: the distribution 
in each class to be left imtil after the election to pensions by the 
Institution. 

Kedals for Oattio Pathology. 

72. In the annual examination for the Socieiy’s prizes held at 
the Royal Veterinary College, the Silver Medal was won by Mr. 
C, V. Davies, of 29, Court Street, Maesteg, Glam., and the Bronze 
Medal by Mr. M, i&k, of The White Cottage, Chipstead, Surrey. 
The examination was conducted by the Pirofessors of the College 
and comprised written and oral work in the diseases of cattle, 
sheep and swine. 

Natlosal nipioma in Agrieultnra. 

73. The popularity of the “ N.D.A." is shown by the fact 
that 20S candidates presented themselves in April last, as com¬ 
pared with 160 last year. Thirteen candidates took the whole 
Examination, 80 who had previously passed in certain subjects 
appeared for the remaining portion, and the other 115 candidates 
came up for a first group of subjects. 

Forty-eight candidates were awarded the Diploma, four with 
Honours. The successful candidates were :— 

Diploma with Honours, 

Hxboxj> RioB310N1> Kzbbt, Midland Agricultural C<^egG. 

2nd, Donald Lindsay SrNGLAza, Haxper Adams Agriculturai CoH^. 
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3rd. JOHN Peaboe, University of Heading. 

Kenneth Norton Russbix, University of Reading. 

Diploma, 

Raymond Hart Aitkenhead, University of Leeds. 

Kenneth John Aixright, South Eastern Agricultural College. 
William Percival John Arthur, University of Reading. 

George Henry Beard, Midland Agricultural College. 

Paul Benchendoref, Harper Adams Agricultural College. 

Horace Haddon Brownlow, Midland Agricultural College. 

Jaivies Barnard Cureton, Armstrong College. 
y Sydney Gwyn Davies, University College of Wales. 

Anthony John Marsh Davison, South Eastern Agricultural College. 
Gordon Sholto Douglas-Jones, South Eastern Agricultural College. 
/David Stanley Downey, University College of Wales. 

Frederick William Dunnett, East Anglian Institute of Agriculture. 
Richard Kblland Eminson, Midland A^cultural College. 

Walter James Ferguson Gardner, West of Scotland Agricultural 
College. 

Robert Garside, Armstrong College. 

Roy Gillard, Seale Hayne Agricultural College. 

Frank Edwin Harnett, University of Reading. 

Kenneth John Harris, University of Reading. 

Leonard Bradberry Hawkbs, School of Agriculture, Cambridge. 
Alfred John Hayes, East Anglian Institute of Agriculture. 

Andrew Howie, University of Glasgow and West of Scotland Agri¬ 
cultural College, 

Jean Morris EIedward, University of Glasgow and West of Scotland 
Agricultural College. 

John Keir, South Eastern Agricultural College. 

John Thomas Richardson Lockwood, Midland Agriculttiral CoUege. 
Alan George McCall, West of Scotland Agricultural College. 
Bedford Hugh Nicholas McNeill, South Eastern Agricultural 
College. 

John Marshall Marsdbn, Midland A^icultural College. 

Henry Corbett Mason, Midland Agricultural College. 

Samuel Barr Maxwell, University of Edinburgh and East of Scotland 
College of Agriculture. 

Hamilton Alexander Montgomery, West of Scotland Agricultural 
College. 

Kenneth James Ramplino, East Anglian Institute of Agriculture. 
Geoffrey Millar Ramsdbn, Harper A dam s Agricultural College. 
Elinor Ma-rtbt. Capon Roper, Ea^ Afghan Institute of Agriculture. 
Ralph Segal, University of Glasgow and West of Scotland Agricul* 
turai College. j w a 

James Struthbrs Symington, University of Glasgow and West of 
Scotland Agricultursfl College. . , i n 

William Thomas ThobInyoroft, Harper Adams Agricultural College. 
Aubrey Ralph TbebliI, Midland Agricultural College. 

John Pinhey Walker.! East Anglian Institute of Agriculture. 
WnnAM Arthur Wannop, Hmrper Adams Agricultural CoUege. 
Finlay Simpson W.^feoN, University of Edinburgh and East of 
Scotland CoUege ofilAgricidture. , « 

Thomas VdlLLis» Harper Adams Agricultural CoUege. 

S®EP3BCBN WooLDRLpGijl Efiust. Ai^Han Institute of Agriculture. 
Cblarlbs Oswald Wr*»bt, Bar^^r Adams. Agricultural CoU^es 
Henry Roger WyelJ Midlimd Agricultural College. 
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National Diploma in Dairying. 

74. The forty-second annnal examination for the National 
Diploma in Dairying took place in September at the University 
and British Dairy institute, Reading, for English and Welsh 
students, and at the Dairy School for Scotland, Anchincruive, 
Ayr, for Scottish students. The record number of 110 candidates 
were examined at the English centre, of whom 61 were awarded 
the Diploma; and 56 presented themselves at the Scottish 
Centre, of whom 39 obtained the Diploma. 

Following are the names of the successful candidates :— 

Exoush Centre. 

Diploma with Honours, 

Kenneth Norton Bussell, The University and British Dairy Institute, 
Beading. 

Diploma. 

ZoE SuzETTE 4nning, Seale Hayne Agricultural College. 

William Percival John Arthur, The University and British Dairy 
Institute, Beading. 

Barbara Baddiley, Lancs. O.C. Dairy School. 

/Rondeslby WmKiNS Baker, University College of Wales. 

Olxvbr Baraclough, East Anglian Institute of Agriculture. 
ilARiAN Elizabeth Barnham, The University and British Dairy Insti- 
tute. Beading. 

Margaret Barratt, The University and British Dairy Institute, 
Beading. 

Maurice Agar Barrett, The University and British Dairy Institute, 
Beading. 

Barbara Barton, Studley College. 

John Corthan Morris Bearder, Midland Agricultural College. 
Barbara Ferguson Broble, Dairy School for Scotland. 

Helen Travis Brown, Studley College. 

OuvB Bury, Lancs. O.C. Dairy School. 

Helen Bhoda Chapman, Lancs. C.O. Dairy School. 

Joan Campbell Cockburn, Lancs. C.C. Dairy School, 

Dorothy Lucy Grace Connett, Lanes. C.C, Dairy School. 

Sarah Lilian Corner, The University and British Dairy Institute, 
Beading. 

, Jane Evelitn Davies, University College of Wales. 

May Davies, University College of Wales. 

Anthony John Marsh Davison, The University and British Dairy 
Institute, Beadmg. 

Gordon Sholto Douglas-Jones, The University and British Dairy 
Institute, Beading. 

^ David Stanley Downett, University College of Wales. 

Dorothy Frances Dryden, The University and British Dairy Insti¬ 
tute, Beading. 

^ Henry Owain Evans, University College of Wales. 

Phyllis Leonie Fbrguson-Walker, Lancs. C.C. Dairy School. 
IsoBEL j^Iary Gardiner, The University and Briti^ Dabry Xnstitu|be» 
Beading. 

Eluned Grzfpzth, University College of Wales. 

" Norman William Gbiffitbs, The University and British Daizy Insti¬ 
tute, Beading. 

Margaret E. HALT.T wp.T.T f^ Lancs. C.C. Dairv School. 
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Fbank Edwin Habnett, The University and British Dairy Institute, 
Reading. 

Kenneth John Habhis, The University and British Dairy Institute,. 
Reading. 

Dorothy Owen Habiuson, Lancs. C.C. Dairy School. 

Leslie Hammond Heap, Dairy School for Scotland. 

, Megan Gbuttth Hughes, University College of Wales. 

Dobothy Maude Ibvinb, The University and British Dairy Institute,, 
Reading. 

Dobothy Bubgess Johnson, Lancs. C.C. Dairy School. 

/^Betty Monica Jones, University College of Wales. 

^ Rebecca Hughes Jones, University College of Wales. 

Ejbnneth Walter Kemp, East Anglian Listitute of Agriculture. 

Ivor Ernest EIettebinoham, Midland Agricultural College. 

Margaret Mary Lewis, The University and Briti^ Dairy Institute,. 
Reading. 

Marjory Lewis, Lancs. C.C. Dairy School. 

BDerbert Edward Lettlewood, Midland Agricultural College. 
^Megan Olwen Lloyd, University College of Wales. 

Millioent May Loveys, Seale ]&yne ,^ricultural College. 

John Collzngton Matthews, Midland Agricultural College. 

Leslie William Osborne, The University and British Dairy Institute,. 
Reading. 

John Pearce, The University and British Dairy Institute, Reading. 
Patricia Mary Polding, Midland Agricultural College. 

.^Hannah Margaretta Powell, University College of Wales. 
Kenneth James Rampling, East Anglian Institute of Agriculture. 
Kenneth Lambert Richards, Seale Ha3me Agricultural College. 
^Catherine Roberts, University College of Wies. 

Elorenob Elizabeth Stanley, The University and British Dairy- 
Institute, Reading. 

Doris Mary Stoodley, Studley College. 

Frances Elizabeth Wade, Mi&euid Agricultural College. 

Tom March Wakerley, Midland Agricultural College. 

Percy Walker, Midland Agricultural College. 

Annie Mary ItoDBBD Williams, University College of W'ales. 

Auce Jepson Yates, Lancs. C.C. Dairy School. 

Scottish Centre. 

Diploma with Honours, 

Edward Dawson, Whitestake Farm, New Longton, Preston. 

George Ord, Field House, Lesbury, Northumberland. 

Diploma, 

Sarah Margaret Atkinson Armstrong, Cormilligan, Tynrbn,. 
Dumireisshire. 

John Allan Birch, dub Nook, Barden, Bolton Abbey, near Skipton,. 
Yorks. 

Jean Grawpobd Blake, 106, Prestwick Road, Ajr. 

Florence Samson BROADrooT, “Glencaim,” Helensburgh, Dum-* 
bartonshire. 

John RoBsaaT Clapham, Hi^ Throston; West Hartlepool, Co. Durham. 
John Gardner, Carskiey Home Farm, Southend, (Sunpbeltown. 
Wajutbb Jambs Febgxtsok GaAdnbr^ Wbodside, Maybolo, Ayrshire;, 
Robert Garsidb, Oak Baaik, Grasmere, Westmorland. 

Mary, Gibson, XO, Raikes Parade, Blackpool, Lancs. 

Jane Elceabeth Evans Gibdwood, Blackethouse, Eaglesfield, Dum¬ 
friesshire. 
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John WttiTJAM Grant, Rothiemoon, Nethy Bridge, Inverness-shire. 
Maboaret Annie Gray, Dryhope, Yarrow, Selkirk. 

Euzaeeth Fenwick Hudson, Stobhill Farm, Morpeth. 

WiLKEAM Johnstone, T.iambridden, Dairy, Ayrshire. 

Ena Auson Jones, 82, Netherby Road, Trinity, Edinburgh. 

Robert George Laing, Glengarriff, Helensburgh, Dumbartonshire. 
JiJvtES Lordibr, Glenview, Pennyvenie, Dalmellington, AyT. 

Isabella S. MacCaelum, Red lion Hotel, Buchlyvie, Stirling. 
Adastair Macdonadd, 8, Dundas Street, Edinburgh. 

Margaret Jane Macdonald, Incheril, Kinlochewe, Achncisheen, 
Ross-shire. 

^tARY Margaret Walker MAcGiLLi'V'RAy, Heatherlea, Torphins, 
Aberdeen. 

Dorothy Margaret Garden Maointyre, 28, Deemount Gardens, 
Aberdeen. 

Lachlan MacKinnon, EKllcrest, Balephetrish, Isle of Tiree, Argyll. 
Mary MacKinnon, Machair, Heanish, Isle of Tiree, Argyll. 

Mona Margaret McLean, Croftallan, Nethy Bridge, Inverness-shire. 
Anthony Ian McMttjan, Trelawney, Ipswich Road, Annerley, South 
Brisbane, Queensland, Australia. 

Roberta Mary Runcie Mair, Glenmore, Oban. 

Edith Mhnb, Dytaeh, Portsoy, Banffshire. 

Phyllis Margaret Pyper, 23, Riselaw Crescent, Edinburgh, 
Catherine Rose, Midcoul, Dalcross, Inverness-shire. 

Catherine T. Steele, Brae of Monzie, Crieff, Perthshire. 

Isabel Sinclair Stewart, 1, Overtoun Terrace, Dumbarton. 
Margaret Love Stewart, Lyle Buildings, Kilmacolm, Renfrewshire. 
James Strutbers Symington, South Beach Manse, Saltcoats, Ayr* 
shire. 

Akbar Am Tor, Agricultural College, Lyallpur, Punjab, India. 

John Carswell Warnock, South Howden, Holytown, Lanarkshire, 
Richard Barker Wharton, Mountbarrow Farm, near Ulverston, 
Lancs. 

All the candidates at the Scottish Centre had been students at the 
Auchineruive Dairy School. 


Gold Medal. 

75. To contain the portraits of all the recipients of the Gold 
Medal for, distinguished services to agriculture, an Album has 
been prepared as a permanent record. A very jSne casket to 
hold the Album has been presented to the Society by Major R. A. 
Dyott. At their meeting on July 28th the Council "^passed votes 
of thanks to Major Dyott for his gtft, to Major Jervoise for pro¬ 
viding the oak from which the casket was made, and to Mr. 
Bridgeman for the skill he had shown in carrying out the work 

Bepresentatica of Soeiety. 

76. Professor J. A. Scott Watson represented the Society at 
the Fourth International Grassland Conference held at Aberyst¬ 
wyth in July last; Sir Merrik Burrell attended, on behalf of the 
Society, a meeting convened by the Mmistry of Agriculture on 
Veterinary Education; and Major Hansford succeeds Mr. Neame 
on the governing body of the National Institute of Agrieulttiral 
Botany. 
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Congratulations. 

77. The CouncU have had the pleasure to congratulate 
Sir L. Foster Stedman on receiving the honour of knighthood; 
Sir George L. Courthope on being made a Privy Councillor 
and Mr. Burke (President and Honorary Director of the Show) amd 
Mr. Turner (Secretary) on receiving the Coronation Medal from. 
H.M. The King. 

By Order of the Council, 

T, B. TURNER, 

Secretary, 

16, Bedford Square, 

London, W.C.l. 


ANNUAL REPORT FOR 1937 OF THE VICE-^ 
PRINCIPAL OF THE 
ROYAL VETERINARY COLLEGE. 

As in former years, the Division of Preventive Medicine of the 
Royal Veterinary College has received enquiries with regard to 
various diseases, and continued use has been made of the special 
eradication services available for contagious mastitis and con¬ 
tagious abortion. 

MaatUis ,—Stress is laid on the necessity of distinguishing the 
different kinds of mastitis before attempts at control are made, 
and of recognizing that many cows which are important sources^ 
of infection show few or no symptoms. Most herd infections 
continue to be of the chronic contagious type which is*best dealt 
with by regular examination of milk samples. Animals thus 
shown to be infected are milked last. Experimental work haa 
shown that many infected cows can be cured by stable treat¬ 
ment provided the disease is not of old standing. Experimental 
investigation is being made on a new method of treating mastitis 
and other streptococcus infections of animals. 

Cordagwm Abortion continued to be a major source of loss. 
Enquiries show that it is still not generally understood that 
cows which have once become infected may remain infected for 
a long period or for life, that animals which do not abort may, 
nevertheless, be infected and a potent source of spread, and that 
yearlings are generally free ficom infection. There is now ample 
evidence that satisfactory results ihay be expected from a poMcy 
of l)lood testing and separation of reactors and non-reactors.. 
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Vaccines are not advisable until a blood test has been made to 
determine the extent of infection and the possibility of eradica¬ 
tion has been considered. 

As pointed out in a special report to the Research Committee, 
an investigation on the diseases of young calves is being made at 
the Research Institute of the College with the assistance of a 
grant from the Society. The main concern during the past year 
has been the condition commonly known as “ white scours,” 
which is due to the organism known as Bacterium coli. In a 
survey of the cause of death in 100 cases, it was found that this 
was the responsible organism in at least 37 per cent, of the 
animals. On the other hand, it is well known that Bact, coli is 
often found in the body without causing disease, e,g,, in the ali¬ 
mentary tract. It was necessary therefore to make a more 
detailed examination of the strains of Bact. coli grown from the 
dead calves, in order to see whether particular varieties or races 
of this micro-organism are associated with white scours.” 
There are certain difficulties in this work, which are referred to 
in the report to the Research Committee, but from the results 
obtained it can be said that there are special varieties of Baet, 
4xiLi which produce disease in calves and that, while one variety 
only is usually concerned in the death of an individual calf, 
more than one disease-producing variety may exist in a particular 
herd. 

AnimoU Husbandry Department. —^Among the many queries 
which have been received during the past months, the "following 
are selected, since it is felt that the answers might be useful for 
other owners of hve stock. 

Pastures for Sheep and Horses. —^There is no evidence that 
any of the parasitic worms which may infect sheep are injurious 
to horses grazing the same pastures, but it is faurly well known 
that sheep and horses, which graze in a similar fashion, by 
cropping short,” do not use a pasture properly when grazed 
together. Moreover, the urine from sheep, especially when 
receiving concentrates, fouls patches of the herbage, and horses 
avoid gr a z ing in close proximity to these patches. It has been 
shown that a ryegrass and clover hay mixture, grown upon a 
field which has been heavily grazed by ewes and lambs early 
in spring, may still cany the “ sheep taint ” after the hay is 
•cut. An instance in which hunters refused to eat such hay was 
brought to our notice recently. The sample was sound and of 
.excellent quality in every way—apart from the taint. 

Cotton Cake. —Among farmers who rear calves there still seems 
to be a number who do not realize that cotton cake, especially 
undecorticated, is an unsafe article of food for young stock. In 
instances where its use leads to illness among calves, it is not 
30und reasoning to assume that because it has been used in 
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previous seasons without apparent harm, the sample of cake must^ 
be at fault. Cotton cake does not always produce illness when 
fed to calves, but illness occurs sufi&ciently often, even with the- 
best of samples, to warrant the warning against its use at all as a 
concentrate for young calves and young lambs. 

Vitamins and Cod Liver Oil. —^This department has been 
consulted on several occasions by pig owners who have suffered 
losses through using rations for pigs kept on the intensive system, 
which, when examined, are found to be adequate in respect of 
proteins, carbohydrates, fats and minerals, but which are 
deficient in vitamins A and D. The evidence seems to show that 
when pigs are fed for slaughter at 180 to 200 lb. live weight they 
can give satisfactory returns with only minimal amoimts of 
vitamin supplements, but that gilts which are to be retained for 
breeding should receive considerably larger amounts, and that 
they stiU require adequate vitamins until they have reared their 
first litters. Grood quality cod liver oil as a source of vitamins A 
and D, and yeast as a source of vitamins B (complex) and C, 
should be remembered in this connection. A word of warning 
to farmers purchasing cod liver oil for feeding purposes seems 
necessary. There are on the market numerous samples which 
when tested are found to be most unsatisfactory for feeding 
purposes. Some consist of shark-liver oil, others of mixtures of 
heavy mineral oils {e.g., lubricating oils) with cod-liver oil, and 
several consist of mixtures of these vrith other substances. 

In several instances recently, when the brand of cod liver oil 
has been changed to one of a reputable nature carrying a guarantee- 
of vitamin content and a low free fatty acid content, trouble- 
among young pigs has disappeared without any further modifica¬ 
tion of ration or management. 

Pregnancy diagnosis tests of samples of urine from pregnant- 
mares, to determine the presence or absence of a hormone which 
is excreted during pregnancy, have been continued. About 85 
per cent, of mares excrete a sufficient amount of this hormone- 
to make the test reliable after the 65th to the 75th day from 
service ; about 10 per cent., especially maiden mares, aged mares, 
and those barren for two or more seasons previously, do not. 
produce adequate amounts until from the 85th-100& day from 
service. A few give unsatisfactory results, even up to the 130th 
day or later. At present there seems to be no way of determining 
whether any given mare is normal or not in this respect, but 
among the 5 per cent, or so which give unreliable results, there 
. are a big proportion which have had r^roductiye trouble of one- 
kind or another in previous years. 

Samples from cows do not give good results on pregnancy 
test, and we do not propose to extend the testing of samples- 
from cows in future. 
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Scheduled Diseases. 

During the year there has been an unfortunate increase in the 
number of outbreaks of Foot-and-Mouth Disease and Anthrax, 
■while Swine Fever has shown a very satisfactory decrease, 

Fod-ani^Moulh Disease .—^In the case of Foot-and-Mouth 
Disease the figures were :— 



Number of 
outbreaks. 

Animals slaughtered as 

Year. 

affected or exposed to 
lufection. 

1933 . 

87 

7,805 

10,302 

1934 . 

79 

1935 . 

56 

12,444 

1936 . 

67 

5,316 

1937 .... 

187 

31,188 


The monthly record of Foot-and-Mouth Disease outbreaks 
during 1937 in some of the European countries is as follows :— 


Month. 

Great 

Britain. 

France. 

Germany 

Holland. 

Belginm. 

January 

2 

13 

5 

1 

— 

February 

1 

3 

5 

3 

— 

March 


— 

3 

5 

— 

Apr:3 .... 
May .... 


3 

9 

26 

— 


30 

6 

9 

— 

June .... 


789 

2 

— 

— 

July .... 


2,727 

7 

2 

10 

August 


9,327 

21,970 

7 

394 

319 

September . 


264 

11,444 

37,998 

4,090 

October , . 

November . 

December . . 

16 

64 

87 

32,808 

48,757 

3,295 

11,739 

21,604 

14,098 

22,331 

Total fob 1937 . 

187 


36,946 




Bovine Ttdierculosis .—^The following Table shows the number 
of animab slaughtered under the Tuberculosis Order of 1925. 


Tear. 

Animals daughtered. 

1933 . 

20,908 

1934 . . 

22,009 

1935 . 

22,203 

1936 . 

23,716 

1937 (up to 30th Sept.). 

17,030 


Anlhrax ^—^In the case of this disease the , figures are con¬ 
siderably in excess of those for last year. 
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Year. 

Outbreaks. 

Animals attacked. 

1933 .... 

297 

345 

1934 .... 

395 

453 

1935 .... 

386 

443 

1936 .... 

468 

551 

1937 .... 

743 

879 


Swim Fever ,—The figures reveal a very satisfactory decrease, 
nearly 50 per cent., on those for 1936. 


193a 

1934 

1935 

1936 

1937 


Year. 


Number of 
outbreaks. 


1,414 

1,832 

2,049 

1,873 

982 


Sheep Scab ,—With r^ard to the total number of outbreaks 
of sheep scab during the year as compared with 1936 the 
favourable position has been maintained. 


Year. 

Number of 
outbreaks. 

1933 . 

518 

1934 . 

684 

1935 . 

477 

1936 . 

255 

1937 ........ 

253 


FooT-ANo-Moura Disease. 

During the past three months the cloven*hoofed stock of this 
country Ms been exposed to one of the most severe epizootics 
of foot-and-mouth di^ase on record. That it did not attain to, 
or indeed exceed, the magnitude of the 1922-24 outbreak was 
due not to its less virulent diaracter, but to the highly efiScient 
sanitary police methods that were adopted for its controL The 
D&eases of Animals branch of the Mnustry of Agriculture and 
Fisheries is entitled to be proud of its achievement in the li^t 
of what has happened in various European countries under 
similar circumstances. 

History of ^ Disease in Qreai Britain —^It would seem that 
the presence of foot-andrzuouth disease was first recorded in 
Engird in the year 1839, and that during the subsejpient 63 
yeajB the country suffered from severe outbreaks of infection- 
M 1862, the animals at the Boyal Agricultural Society’s Show 
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at Battersea were attacked and, in the following year, the disease 
broke out in the Smithfield Show. In 1869, the disease was made 
notifiable by the Contagious Diseases (Animals) Act, 1869, but 
eompulsory measures for its suppression were not introduced 
until 1892. In 1871, 52,000 outbreaks were officially reported, 
involving upwards of three million animals. 

Brom 1880-84 there were 27,445 outbreaks in which some 
•800,000 animals were affected. From 1892 until 1922, the 
number of outbreaks did not exceed 95 in any one year. In the 
latter year, however, and the two subsequent years, the country 
■was subjected to a virulent visitation similar to that which has 
recently been experienced, and which threatened at one time to 
make the disease enzootic once more. During that period there 
were some 4,500 outbreaks necessitating the slaughter of 136,064 
cattle, 76,363 sheep, 60,673 pigs, and 173 goats in respect of 
■which the net cost of compensation was £3,669,032. From 1925 
■until 1936, there were 1,202 outbreaks, an average of a little over 
100 per annum, of which 745 occurred during the years 1925-28. 

During the past year, the total number of outbreaks has 
been considerably increased. Apart from the exceptional 
period 1922-24, which, in view of the present organization for 
dealing with the disease, as recently evidenced, is unlikely to 
occm again, the total expenditure in compensation for slau^ter 
during the years 1925-1937 (November 30th) has been 
-£1,190,449, an average of £91,573 per annum. Assuming the 
total value of sheep, cattle and pigs in Great Britain to be 
roughly £150,000,000, this is equivalent to the payment of an 
insurance premium of la, 3d. per cent, to ensure against the risk 
of the disease becoming enzootic. There is of course no com¬ 
pensation for consequential losses, which are suffered alike by 
"the occupants of infected premises, owners of stock in infected 
areas, live-stock auctioneers, market authorities, and others 
associated with the live stock industry. Such consequential losses 
•are at times severe, but those who suffer most need only compare 
their lot with that of those who are similarly situated in the 
•contmental countries at the present time, and where other 
methods of control have broken down, to appreciate the necessity 
ior the slaughter policy. 

History of the Pres&nt Outbreak, —^Until the summer of this 
year, the Continent of Europe had been relatively free from 
foot-and-mouth disease. Bel^um was free during the first six 
months of the year. The monthly average of outbreaks in 
Germany was 5*5 during the fib^ eight months of the year, and 
in Holland 6*6 until the end of July, while in France there were 
49 outbreaks during the first five months. These outbreaks were 
fiporadio and beni^ in character with little tendency to spread. 
A survey of the epizootology of the wave of virulent disease now 
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spreadmg on the Continent shows that the infection was intro¬ 
duced into France in May and June by sheep and pigs imported 
from North Africa (Algiers and Morocco). It then spread with 
unusual rapidity to Belgium, Holland, Germany, Switzerland and 
this country. 

The following table of outbreaks illustrates its progress in 
Western Europe :— 


193T. 

France. 

Belginm. 

Holland. 

Germans'. 

Great 

Britain. 

June .... 

789 



2 

3 

Jtdy .... 

2,727 

10 

2 

7 

9 

August 

9,827 

319 

394 

1 7 

4 

September . 

21,970 i 

4,090 

11,444 

264 

1 

October 

32,808 j 

14,098 

37.998 

3,295 

16 

November . 

48,757 1 

22,331 1 


11,739 1 

64 

December . 




21,604 

87 


The disease has reached dimensions in the four continental 
countries such as have not been known for many years, and drastic 
measures haye been imposed (including some restriction of the 
freedom of movement of human beings) in order to arrest its 
progress. A recent report from Eupen states that foot-and- 
mouth disease has shown itself not only among cattle, but 
among game. Hunters in the Herzogenwald have found the 
carcases of deer which had died of it, and have killed big game 
which have afterwards been found to be affected. It must be 
recognized that when the disease is widespread on the Continent 
and especially when the responsible virus is of a virulent type, 
the risk of its spread to this country is almost certain. 

' of Introduction of Infection .—^While there is but little 

risk of the disease being introduced into this country through 
the agency of naturally infected susceptible animals (since the 
importation of Hve animals from countries in which the disea^ 
is prevalent is prohibited), there are numerous other possible 
channels of entry, amongst which may be mentioned :— 

1. Carcases or other animal products. 

2. Feeding stuffs. 

3. Hay and straw and packing materials. 

4. Vegetables and fruit. 

5. Movements of human beings. 

6. Motor vehicles. 

7. Migrating birds. 

;• 

Several of these po^ible sources of infection a;re already 
guazd^ against by means of special le^lation. In 1926, the 
presence of the disease was established in fresh pig carcases 
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imported from Belgium and Holland, and as a result the importa¬ 
tion of fresh carcases from the Continent of Europe was pro¬ 
hibited by the Importation of Carcases (Prohibition) Order of 
1926. Subsequent investigations carried out by the Foot-and- 
Mouth Disease Research Committee showed that the virus which 
is the causal agent could remain infective in the bone marrow of 
chilled beef for periods up to 42 days, and in that of frozen beef 
up to 78 days. By arrangement with the Government of the 
exporting countries the risk of the disease being introduced by 
such agents has been materially lessened. Further, the Foot- 
and-Mouth Disease (Boiling of Animal Foodstuffs) Order, 1932, 
which requires that all animal feeding stuffs, including broken 
and waste kitchen refuse and meat scraps, shall be boiled before 
being fed to animals, and the Importation of Meat (Wrapping 
Materials) Order, 1932, which requires the use of special wrappers 
for meat imported from countries where the disease exists, and 
prohibits the use of such wrappers subsequently for feeding-stuffs 
or bedding for animals, should go far to exclude infection from 
imported meat. 

The risk of infection from hay and straw packing materials 
is evidently not serious. In only three initial outbreaks during 
the past twelve years has there been reason to suspect these 
materials as the possible source. The use of such material as 
fodder or litter is of course prohibited by the Foreign Hay and 
Straw Order of 1912, while the Foot-and-Mouth Disease (Pack^ 
Materials) Orders of 1925 and 1926 prohibit all such packing 
materials, whether of foreign or home origin, from being brought 
into contact with animals and require their destruction when their 
purpose has been served as pad^g. 

From careful observations wlSch have been made by the 
Ministry r^arding the origin of initial outbreaks of the di^ase, 
it is evident that the risk of introducing infection by means of 
feeding-stuffs, imported vegetables and fruit, and though the 
agency of human carriers or motor vehicles from abroad, is so 
remote as to cause little or no anxiety. In the case of migratiog 
birds, however, the position is somewhat difficult. While it is 
true that the late Sir Stewart Stockman, when Chief Veterinary 
Officer of the Miaistry, was unable definitely to correlate initjW 
outbreaks of foot-and-mouth disease with hW migrations, there 
is strong reason to suspect that the recent outbreaks in the 
eastern and south-eastern counties may have been due to this 
method of importation. In the first place, it is reasonably certam 
that ^e virus responsible for the outbreaks was of the same 
strain as that which was causing such devastatmg effects on 
the Continent. In each country, when examined, it was found 
to be the Vall4e type “ 0.’" In all ins^nees it was characterized 
by its virulence as shown by the rapid spread of infection from 
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animal to animal (within even a few hours of the first evidence 
of the disease being noted an unusually large number of animals 
showed clinical signs of infection), and by the extensive nature 
of the lesions. Again, its virulence was shown in those countries 
where a slaughter policy was not in force, or had been abandoned 
owing to the widespread nature of the disease, by the severity of 
the secondary manifestations. While the actual mortality mom 
the virus per se does not appear to be much higher than the 
usually accepted figure, the deaths from secondary complications 
such as abortion, digestive disturbance, suppurative processes, 
weakness and inanition, mastitis, and the results of decubitus 
have been unusually heavy. In some continental countries it is 
thought that the mortality rate is increasing, but this may be 
accounted for by the fact that adult animals iMected at an earlier 
period are now succumbing to secondary infections and com¬ 
plications. While the death rate is in general not high, in the 
case of newly-bom or suckling calves it may be as much as 
76 per cent., and in newly-bom piglets up to 100 per cent. If 
very young calves and pigs are included in the general mortality 
rate, the figure would be far in excess of that which is usually 
recognized, namely, 2 per cent, to 3 per cent., since the so-called 
hyper-acute form of the disease with sudden death is not common 
in mature animals. 

Another reason for suspecting migrating birds is that in the 
affected counties several outbreak occurred simultaneously and 
without any primary outbreaks or any discernible relationship 
with one another. Moreover, the disease became heaviest and 
most widespread at the time of the autumn mass migration of 
birds, particularly starlings, from the Continent to the eastern 
and south-eastern counties. One of the most serious features of 
foot-and-mouth disease is that it may be transported mechanic¬ 
ally for relatively long distances. It is not known definitely 
whether birds are naturally susceptible to the disease, but there 
is strong presumptive evidence that they can cany the virus 
mechanically. The virus might be carried passively on con¬ 
taminated feathers or feet, or the birds might sometimes them¬ 
selves be infected, or carry the virus in their alimentary canal. 
BhEperiments conducted by the Poot-and-Mouth I>isease l^earch 
Committee have shown that no definite evidence of infection or 
multiplication of the virus within the body could be establSshrf 
in the case of fowls and certain small birds. In the case of ducks, 
it was shown that if the virus was introduced into the thickened 
pads of skin under the toes infection resulted and vedcles 
appeared on the upper surfaces of the web. The vesicles con- 
tined virus, and mfeetion was further, transmitted in the same 
way, but not by ordinary contact. The degree of susceptibifity 
in gulls did not appear to be high; oneseaguBoutdf tehdeyelop^^ 
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a vesicle on the web of the foot following the introduction 
of foot-and-mouth virus, but attempts at passage to other sea¬ 
gulls were unsuccessful, although the vesicle contained virus, 
as proved by guinea-pig tests. As against the theory that 
migrating birds were responsible for introducing the infection, it 
has been suggested that outbreaks should have occurred in the 
Channel Islands and on the South Coast as a result of infection 
being earned from France. It seems, however, that migrations 
from North France take a southerly course, whereas those from 
Belgium and Holland are westerly. In this event, the localization 
of the disease in the eastern and south-eastern part of England 
would be accounted for. If, in fact, infection can be introduced 
into the county by migratory birds, acting as mechanical carriers, 
it is difiBLcult to see how effective measures against this risk can 
be organized. 

Methods of Control. —^If, at any time, the slaughter policy 
needed vindication, it has surely been furnished by the results of 
the recent outbreal^. To have stemmed the tide of invasion and 
reduced it to a few scattered outbreaks within such a short period 
is a highly creditable achievement. Those who advocate the 
employment of less drastic measures such as the use of hyper¬ 
immune serum, convalescent serum or mixtures of serum and 
virus, need only compare the relatively small cost of the recent 
epizootic in this country with the incalculable loss which has been 
sustained by the countries in which these measures are employed. 
They could not do better than visit some of those countries at 
the present time and obtain first-hand experience of the devas¬ 
tating sequelae which have followed in the train of foot-and-mouth 
disease, and assess the actual value of the supposed immunity 
which results when the disease is enzoStic. 


Royal Veterinary College, 

Camden Town, London, N.W.l. 


G. H. WOOLBEIDOE. 
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ANNUAL REPORT FOR 1937 OF 
THE LATE DR. J. A. VOELCKER, 
CONSULTING CHEMIST. 

The analytical work done for members of the Society has bera 
similar in nature and extent to that in 1936, and, thongh there 
have been changes in agricultural conditions consequent on 
certain concessions to farmers, these have had little to do with 
the more directly chemical aspects. 

The number of samples submitted by members during the 
twelve months has been 103 as against 110 last year. As usual, 
these have been sent, as a rule, not in the ordinary routine, but 
only when some particular question concerning them has arisen. 
While the enquiries regarding Castor-bean in feeding stuffs have, 
happily, been less frequent, those with respect to water supplies, 
and, in particular, the action of water on metals of one kind and 
another, have increased, and a considerable amount of useful 
information has resulted therefrom. There have been, thou^ 
not with such frequency as in 1936, enquiries about dried grass 
and the submission of samples dried in different ways. A general 
agreement has, however, been reached that grass, if reasonably 
well dried by any of the machines now put on the market, is of 
increased feeding value and has the virtue of being able to be 
stored. But no response has been made to the challenge I threw 
out in my last Annual Report. In this report I pointed out that 
thou^ analysis, feeding experiments, etc., had established 
beyond doubt the value of dried grass, the real point that must 
determine the advisability or otherwise of adopting the practice, 
in place of haynaaking, had never been faced, and that until one 
has some knowledge of what a grass area would yield as dried 
grass in the course of a season and what this would cost as com¬ 
pared with yield and cost of the same area converted in the 
ordinary way into hay, one has not the means of coming to a 
concludon as to whether grass drying is a paying concern or not. 

Everyone I have spok^ to on the subject admits that the 
test I suggested was the right one, but yet no one has been found 
to cany it out. 

3>uring the year, and largely throu^ the meetings of the 
International Grassland Congress, much attention has been 
drawn to the condition of the grassland of England and Wales. 
It has been said that the greater part of this is in a miserable 
and neglected state, and aU of it Jn a state that would allow of 
considerable hnprovemmt. Personaflyj while assenting to the 
second remark, I am very doubthil whether the as r^ards 
grassland generally is as bad as it Is made out to be. And, 
.even now, when the Conference is over, I questi<Hi wheth^ 
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the^ordinaiy farmer will have obtained much guidance as to 
what he is to do with his particular land. Mechanical methods 
of dealing with grassland and the subsequent hay (or dried grass) 
crop will, no doubt, effect a saving of time and labour and 
improve the soil and the turf physically, but more than this is 
wanted to restore what is now popularly known as “ the lost 
fertility of the soil.” Our modem soil-chemists at agricultural 
colleges and suchlike institutions have, no doubt, added much to 
our knowledge of the soil and its behaviour in respect of physical 
change, as also in the classification of soils according to type; 
but I fear that the farmer and his needs have been to a great 
extent lost sig ht of, and that in this matter of improvement of 
grassland he has been told very little as to how he is to ascertain 
the deficiencies of his land and how he should treat it manurially. 

I am aware that, as one of the “ old school,” I shall be voted 
as being out of date ” ; yet I doubt whether our soil chemists 
generally, of the present day, have much experience of practical 
agriculture or of the needs of the farmer, such as would fit them 
for acting as advisers. Nor can I admit that the present system, 
as carried out in the analysis of soils, is capable of giving the 
necessaxy guidance. It is comparatively easy to speak of “ pH 
values,” “ balanced soil fertility,” or “ mechanical analysis,” but 
the crux is not in the chemical determination of soil constituents, 
but in the application of the lessons that are to be drawn from 
an analysis of the soil. No doubt, as time passes and experience 
grows, we shall find a use for these, more exclusively scientfflc, 
detenninations; but I think that the time has not yet come, 
and personally, I find myself much better able to advise about a 
soil by the older methods than by the more “ up-to-date ” ones. 

Take, for instance, mechanical analysis of soil. It is not 
unusual, I believe, to give this in a sofi report. I have been 
guilty of doing so myself now and again ; but did anyone ever 
turn the information to a practical issue and bring it to the stage 
of determining, on the strength of it, for what crops or what 
system of cultivation a certain soil was best fitted ? If even this 
could be ascertained, a point would be gained, but I am still 
wait^ to find an instance of its beneficial application in praiCtical 
farming. 

Soil analysis, according to the older methods, has, to my 
mind, a marked value in being able to afford definite guidance 
as to whether a soil is wanting in vegetable matter, in lime, in 
potash, in phosphoric acid, nitrogen and other constituents, and 
this knowledge, if applied by one who has the requisite practical 
acquaintance to back it up, can hardly fail to be useful. 

The subject of ^ass mixtures—^which used to be a very 
important consideration in the la 3 dng down of grassland—^appears 
not to be taking the prominent place it has Ifitherto done, more 
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especially in the catalogues of seedsmen and in experiments at 
agricidtural stations and colleges. The breeding of pedigree 
strains of seed and the subsequent management of the land are 
now more general subjects of discussion. Indeed, one hears but 
little now among practical farmers as to the sowing of complicate 
mixtures of grass and clover seeds, and they, at present, seem 
more dispose to put down a more or less simple mixture of 
ryegrass, cocksfoot, and one other grass along with wild white 
clover, or some other clover. For this it must be allowe that 
they have goe reason, for experience has shown that the 
successful seeding of land with an expensive mixture of plants of 
believed high feeding value is very dependent on season and 
on outside conditions regulating the devdopment of one or other 
constituent of the mixture. An examination of a pasture, 
intended as permanent, may, after a few years, be unsuccessful 
in detecting the presence of this or that particular constituent 
of the original se^ mixture. On the other hand, there is little 
question that certain soils favour the development of certain 
grasses, and experience alone will tell which are ^us favoured and 
which not. It is remarkable, too, how certain grasses, though 
not included in a laying-down mixture, may come to the front. 
In this connection I recall that in the days when the ryegrass 
controversy was at its height, in an experiment at Woburn in 
which I endeavoured to show the difference between a mixture 
which included ryegrass and one without it, the plot that was 
supposed to have no ryegrass was soon found to have it in plenty. 
At that time some of our leading botanists and agrieulturi^ 
declared that ryegrass was the worst kind of grass, and died away 
leaving the land bare. Experience has, however, settled the 
question in favour of ryegrass, which must be considered one of 
our most useful grasses. 

But when we speak of one grass bring of better feeding value 
than another, it is but to emphasize points on which we have 
really very incomplete knowledge. On what does the feieiding 
value of grass depend ? It is really a very hard point to settle, 
and, while it is usual to speak of the high value of proteins in 
grasses and to compare grasses, etc., in respect of their protein 
contents, this way of comparison is by no, means fuUy justifi^ 
for carbohydrates, too, have a leading part to play inm nutritidn 
problems. It would seem, however, as it these highly debatable 
points of the relative nutritive values of different grass constitu¬ 
ents, and the combming of the grasses in Sr suitable mixture ior 
sowing, had given place, in hurge measure, to mattes regarding 
the after-treatment of the land, however the sward has been 
originally formed. 

If there bel^nithe^ diffi(mlti03 in assesring ihe com 
feedfrig valnes of jmdivl^ual grasses, the problem is "neeesra^ 
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greatly increased when one considers th^e grasses as forming 
items in a composite pasture. It is not as if the constituents 
were aU of the same period of duration; each has its particular 
time at which it is most nutritious; so will it be with the pasture 
itself—just as certain prominent grasses are at their best at one 
particular time or have special values as being ‘‘ early ” or 
late/’ so will a particular pasture have its own particular use, 
and what that is no one should know better than the farmer 
himself. When, therefore, as is now in contemplation, the 
attempt is to be made to arrive at a conclusion whether grassland 
is benefited by the feeding of cake upon it, I confess to having 
very great doubts as to whether the work and expenditure that 
are to be incurred in the solution of the problem will be in any 
way rewarded, or whether a satisfactory reply will be obtained. 

In the first place, one might ask on what kind of pai^ure is 
the trial to be made ? Is it to be newly laid-down or is it to be 
old grass ?; what is the quality of the grass ?; what is the 
nature of the soil %; what has been the past treatment of it ? ; 
is it to be in a wet or in a dry part of the country ?; what stock 
is it to be tested by—bullocks or milking cows, young or fattening 
stock, sheep, either alone or along with cattle ?; for how 
long is the land to be grazed ?; what is the cake that is to be fed 
on the grass—^all of one kind or a mixture ? All these and many 
other queries might be put, each of which calls for consideration 
before a plan is decided upon. And when this is done, it might 
well be €^ed—^what is to be the deciding factor ? T^^t is it 
that will settle the question ? Is it the actual gain of weight of 
the stock, or the amount of hay (or dried grass possibly) which 
may subsequently be produced % Or is it to be the improved 
appearance and condition of the grass, and how is this to be 
assessed and how to be credited to the right cause, whether the 
management of the land, the handling of the stock, the season, 
or, in reality, the cake-fee(Eng I 

I have had to do with what seemed to be a much simpler 
problem—^the comparison of the feeding of cake on arable land 
with the feeding of com on tlie same land. This would seem a 
much simpler matter to decide than the grass question, inasmuch 
as the difference can be gauged by the actual crop yields, and not 
by several contributory items, and by estimates of the possible 
grass improvement. Yet the former question occupied my prede* 
oessors and myself for 60 years without leading to any decided 
conclusion. How then is the proposed experiment on pasture— 
when there is nothing directly to measure the result by—going 
to yield a satisfactory result in the course of a few years ? 

. To my mind the only test that can be rightly applied to such 
a problem as the ^ss one is the practical one-^what profit has 
the farmer made in either ease ? What has he to put in his 
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pocket as the result of the experiment ? Even here, experiences 
win doubtless vary, and they may vary greatly, depending 
upon the proper handling of the land, the skill shown in the 
management of the stock, and many other points quite important 
enough to determine whether success or f^ure be the outcome. 
The question put is, accordingly, in my opinion, one that is to 
be answered by each individual farmer in the light of the ckcum- 
stances in which he finds himself and the ability that he can 
display. 

Castor Bean .—^Having dealt with two subjects that have 
come more or less prominently before me, I return to some of 
my “ old friends,” and those who read my reports will naturally 
a^ me what I have to say about Castor bean. 

I am happy to be able to write more hopefully about this, 
for the past year has certainly shown a mark^ improvement on 
its predecessors. To what this is primarily due—^whether to a 
more general recognition by the Trade, by Government depart¬ 
ments, by County Council officials, or, I would add, among the 
agricultural chemists themselves—^it is hardly for me to say; 
but I may express my pleasure at the marked change that ims 
been brought about through the efforts, primarily, of a few, 
with the “ bacMng-up ” of the Royal Agricultural Society of 
England. I need not recall the work of the Advisory Committee 
of the Ministry of Agriculture and its now definite ruling that 
Castor bean is a dangerous ingredient and that, owing to the 
xmcertainty of its dStribution in any feeding cake or meal, 
its entire exclusion must be insisted upon. 

It would certainly seem that our importers of such materials 
made an honourable attempt to clear the market in this country 
of the imputation that thus is a land where one could safely 
“dump down” cake, etc., with, possibly, variable amount 
of castor present, the sellers “ chancing ” whether the so-called 
“ official sample ” would be reported, by the appointed chemist 
of the Association, as containing over or under the figure which 
is taken as a maximum. That such sample could not be reaDy 
“official” or representative is now practically admitted on 
all hands, and the contention of the Royal Agricultural Society 
and its chemist has hem abundantly justified. Anyhow, the 
action taken by importers and traders desirous of carrying on 
business honourably has resulted in the number of cases of the 
occurrence of Castor, or of its doing harm to stock, bemg very 
considerably reduced, and this in spite of the fact that I have 
heard representatives of the Trade declare brfore Advisory 
Committees that Castor is a “natural impurity,” and that 
its presence in feeding stuffe cannot be avoids I My own 
experience in India led me to a very different conclusion, aiid 
now we see who was right. Throughout this long enquiry, 
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extending over some iSre years or more, I have been forcibly 
reminded of the difficulty tWe was—about the years 1880-85— 
in securing the purity of linseed cake. The merchants and the 
cake-makers declared that such a thing as a linseed cake prac¬ 
tically free from other seeds and impurities was impossible of 
realization. But when, after experimentation by myself, the 
Eoyal Agricultural Society set a standard up to which a linseed 
cake sho^d come if it was to be recognized as “ pure,’" the mer¬ 
chants and makers very soon found it possible to comply with 
what they had previously declared to be impossible! The 
definition then laid down (1887) by the Royal Agricultural Society 
has remained the rule from that day to this, and its general adop¬ 
tion has been greatly to the benefit of the farming community. 

So can it with Castor, and I trust that the day is not far 
distant when this “ alien ” will be given a wide berth and be 
restricted to its proper uses. 

Fertilisers and Feeding Stuffs Act .—^It was mentioned in my 
last Annual Report that steps were being taken, on the initiative 
of the Royal Agricultural Society of England, to try to obtain 
such alteration of the Act as would make it really useful to the 
farmer. As it turned out, when the Act was being framed 
the influence of the Trade interests on the Advisory Committee 
was so strong that, in the end, the Act was found to be so full of 
provisions for securing the importer, the merchant, and the vendor 
as to make it difficidt for the farmer to secure the advantages 
which it was intended to confer upon him. This was made very 
manifest when the Act came to be worked. The chief difficulty 
experienced was in obtaining a sample upon which action could 
be taken. The clause in the Act which obliged the taking, at 
the vendor’s store, of any sample on which more than the settle¬ 
ment of a farmer’s individual transaction was concerned, prac¬ 
tically rendered useless the efforts of County Councils to obtain, 
through their samplers and inspectors, information regarding 
the sale of fertilizers and feeding stuffs in a district. Even when 
tte first set of obstacles was got over, there followed the pro- 
vfeion that it was not possible to carry the responsibility further 
without the taking of another sample, with all its former safe¬ 
guards. The result was that the farmer soon found the Act 
to be of little use to him, while County Councils, inspectors and 
other officials ceased to take any interest in its enforcement. 
Lastly, it has to be said that the attitude of the Minfetry of 
Agriculture, when any case for prosecution was brought to their 
notice, was to discourage the putting into force of the present 
penal provisions of the Act. 

The records of the working of the Act, collected from over 
the countiy, clearly show that, except for being occa^nally 
us^ol in settlmg some individual transaction by a famier^ it 
is virtually a dead letter.” 
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I had, on numerous occasions, brought this to the notice of 
my own Committee and, ultimately, the Council of the Society 
took action in the matter, proceeding to call together represen¬ 
tatives of the strictly agricultural interests in the country as 
apart from the trading section. This body, which was first called 
together on April 28th, 1936, held several meetings subsequently, 
all of which were marked by great unanimity of opinion, so 
that little difficulty was experienced in coming to conclusions, 
and subsequently in formulating these in proposals for a new 
Act, They were embodied in a letter to the Minister of AgricTzl* 
ture which also asked for the favour of an interview with the 
Minister (then Mr. W, S. Morrison, M.P.). The first Chairman 
of the Special Committee was Mr. Fred Smith of Woodbridge, 
Suffolk, and on his resignation m December, 1936, his place 
was taken by Mr. B. J. Gates, a former President of the National 
Farmers’ Union. 

The Minister of Agriculture having been kind enough to 
grant the favour of an interview on the subject, this was held 
on Tuesday, July 20th, 1937, at the Ministry. The Minister 
gave a kindly reception to the Deputation and promised to 
consider carefully the points laid before him. 

Manures and Feedirig Stuffs .—^It cannot be said that agri¬ 
cultural conditions generally have lent themselves to the more 
extended use of fertilizers or feeding stuffs on the farm. Indeed, 
the increase of grassland and the saving of labour expense 
thereby have had the effect of reducing the amounts consumed. 
On the other hand, it cannot be said that prices have been, 
on the whole, unfavourable to the purchaser. In the case of 
fertilizers a slight rise in potash has been experienced, and this, 
having now been maintained steadily for some time, I have 
found it advisable to increase the unit value of potarii from 3^. 3d. 
to 3s. 6d. This change was made in the Compensation Tables 
issued in June, 1937. The prices of superphosphate and basic 
slag have continued unalter^ throughout the year. The nitro¬ 
genous salts, sulphate of ammonia and nitrate of soda, having 
undergone the usual fluctuations, but these have hardly been 
as marked as usual. 

Feeding stuffs likewise have not experienced more than the 
ordinary changes ; linseed cake has ra^ed between £8 7s. 6d. 
and £9 Is. 6d. per ton, and cotton cake between £5 Ss: and £6 
per ton. Groundnut and soya cake have continued in good 
demand, more especially the oil-extracted soya meal. The 
quality of wheat offals, as also of barley |neal» has very much 
improved, maize-meal also haviz3g upheld its hi^h character. 

I now pass to matters of interest in connection with my 
ordinary laboratory work for Members of Sie Society. 

Ac&m of Water m A number of interest^ 
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important cases were mentioned in my last Annual Report as 
to the action of waters of different character on metals such as 
are generally used for pipes. This work, which comprises the 
action principally on lead and iron pipes, has been continued 
and extended. 

Further samples of the waters which were reported on last 
year as being badly contaminated by lead were sent me. To 
counteract lie action on the pipes the water had been put 
throu^ a filter tank filled with Innestone. After being in the 
tank for a week samples of the water were drawn for testing. 
On examination of these the lead content of the waters was 
found to be halved, and, in two instances, lead was absent 
altogether. Some ten months later samples were again sent me 
and the analysis showed that the improvement brought about 
by the limestone treatment had been mamtained. 

In another instance a member sent two samples representing 
the water supplied by his estate to two schools. Both supplies, 
which had been in use for 40 years, had been condemned by the 
PubKo Healii authorities. They were considered unfit to drink 
as the water, being a soft one, was liable to be contaminated by 
lead from the pipes conveying it. In one case the water was 
also stated to be polluted. Analyses of the two samples showed 
them to be satisfactory both chemically and bacteriologically, 
and in only one was any lead found, the amount (1/350 grain 
per gallon) being so small as to be negligible- When the Local 
Authorities had the water analysed the analyst’s results coin¬ 
cided with mine except that he found lead in the sample that I 
found to be free of this and none in the sample reported on by 
me to contain a trace of the metal. The conclusion to be drawn 
was that lead was sometimes present and sometimes not. 

Yet another member sent samples of water for examination 
on account of its action on pipes. The water caused rusting 
and blocking of the pipes, particularly those conveying the hot 
water, so that these latter h^ to be renewed after a few years. A 
plant which automatically added lime had been installed to 
treat the hot-water supply, which was used after cooling for 
drinking, and it was successful in clearing away the rust. 

The water, which was rather cloudy on arrival, was found 
on analysis to be satisfactory chemically, but was of a very soft 
nature. It contained iron salts in solution and on its way through 
the iron pipes tended to throw down a deposit which accounted 
for the blocking of the pipes. The cloudiness and the iron salts 
could be removed by running the water through a bed of sand, 
and, had this been done in the begioning, there would, in all 
probability, have been no need for the installation of the special 
plant, and it would have provided a fresher and more satisfactory 
drinking supply. 
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A water which proved to be of an altogether exceptional nature 
was submitted for analysis. It had been drawn from a well 
127 feet deep after pumping at the rate of 100 gallons per hour 
for 48 hours. The water contained 254*8 grains per gallon of 
total solids, just over 86 grains per gallon of chloride of sodium 
(salt), and 80*64 grains per gallon of sulphates. The water was 
extremely salty to the taste and quite unfit on that account, 
as well as bacteriologically, to serve as a regular drinking supply. 
The turbid condition of the water on its arrival was no doubt due 
to the 48 hours pumping, and it should have been allowed to 
settle before a sample was drawn. A further sample taken two 
months later showed a decided improvement, and a third sample, 
taken when the water had thoroughly settled down and was in 
ordinary flow, showed a total solid content of 98 graim per gallon, 
chloride of sodium (salt) 14 grains per g^on, and just over 34 
grains per gallon of sulphates. In addition, the bacteriological 
examination of this sample proved quite satisfactory. 

In yet another instance, where the purchase of a property 
was involved, a sample of the drinking supply was submitted. 
The chemical results showed that the water was satisfactory, 
but the bacteriological results indicated contamination of an 
organic nature. Brfore condemning the supply, however, I 
sent a sterilized bottle and asked for a further sample to be 
taken. The bacteriological examination of this sample was 
quite satisfactory, and, on enquiry, it was found that the original 
sample had been drawn from the well in a not over-clean bucket, 
which only emphasizes the care required when drawing samples 
of water for analysis. 

A member sent me a sample of ‘‘ Cod 3Uver Oil Condiment ” 
especially recommended for pigs. A sow had farrowed a litter of 
ten very fine pigs and almost directly all but two died, I found 
the sample to be grossly contaminated by creosote which un¬ 
doubtedly had caused the death of the young pigs. 

Another member submitted samples of cotton cake, bran and 
flaked maize with the complaint that he had been losing cattle. 
Nothing aTnifls could be found with the foods, and it was wbse- 
quently ascertained that the animals had died from poisoning by 
Hellebore {Hdkbm'e Foetidys). I am told that this is given to 
animals to stop their breeding. 

A hop grower in Kent submitted a sample of Hop Wash for 
destro 3 dng aphis and fly. Twenty barrels of wash were purchased 
ftrtd six or seven barrels were used for the first two wush^, which 
were quite satisfactory. On w as h ing for the third occasion wi^ 
the contents of a new barrel, the hops began to change pdlojig. It 
■vjras found that, by accident, a tar wash had been put in a bairm 
instead of nicotine and soft soap, and this was the cause of damage 



564 


AnTmd Beportfor 1937 of the Botanist, 


to at least 10 acres of hops. The suppliers admitted the con- 
tamination and the damage. 

The following is the list of samples sent by members for 
analysis during the twelve months, December 1st, 1936, to 
November 30th, 1937 :— 


Linseed meal 
Cotton cake 
Soya bean meal . 
Componnd cakes and meals 
Cereals, oflals, etc. 

Dried grass. 

Hay .... 
Fish meal . 

Whale meat me£d 
Sulphate of ammonia . 
Superphosphate . 
Compound Manures 
Bone meal . 

Potash materials 
North African phosphate 
Shoddy, etc. 
lime .... 

msk .... 
Soils .... 
Waters 
Misce]l€uaeous 


1 

1 

1 

7 
2 

3 
1 
1 
2 
1 
1 
2 
1 

4 
1 

8 
2 
1 

20 

28 

15 


103 


Tudor Street, 

London, B.Q. 4. 
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ANNUAL REPORT FOR 1937 OF THE 
BOTANIST. 

The work of the Botanical Department during 1937 was, in many 
respects, very similar to that of the previous year, probably 
because in both years there were long periods of excessive rainfall. 
In fact, except for a spell of fibae weather at harvest time, the 
climatic conditions during 1937 could hardly have been worse 
from an agriculturist’s point of view. In oidy one respect was 
there a noteworthy difference in the enquiries which had to be 
dealt with. As a general rule, during the first three months of 
the year the cause of the failure of wheat and winter oats forms 
the main subject of enquiries. This year hardly any one wanted 
a botanist’s opinion on the matter, for they could, generally 
correctly, diagno^ the cause as excessive moisture in the soil,. 
Apart from the samples of seeds received for testing during this 
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period, a few cases of clover sickaess were all the Department 
had to deal with. 

With the coming of spring problems associated with the 
diseases of plants began to come in freely, and by the end of the 
year they accorinted for more enquiries than any other section 
of the Department’s work. But general experience indicated 
that amongst the staple crops of the farm losses from this cause 
were smaller than usual. The troubles reported were largely 
amongst the market garden crops which have found their way 
on to the farm of late years. Amongst these, outbreaks of disease 
were common and in some cases disastrous. The causative 
agents are not yet familiar to growers, and consequently their 
identification and methods for their control were in request. 

Foremost amongst these pests were the “grey moulds.” 
These owe their popular name to the ash-grey colour of the fluffy 
sheets of spore-bearing branches produced on the dead or dying 
tissues of their host plants. Some grey moulds are exceedingly 
common as saproph^s, and ^,s such they play a great part in 
the rapid destraction of dead plant tissues. But the parasitic 
forms do not, as a rule, become serious pests on farm crops. 

They constitute the ^oup of fungi known botanicaily as 
Botrytis, in which there is included a number of forms wMch, 
though physiologically distinct from one another, are very 
similar if not identicsJ in appearance. As spore-bearing ceases 
the fungus gives rise to black resting bodies (sclerotia). After a 
resting period, generally of a few months, these again give rise 
to the fluffy grey mass of spore-beari^ branches. Unfortun¬ 
ately they may remain in a viable condition in the soil for several 
years, much as those of the somewhat similar clover sickness 
fungus can, and then by starting into growth spread the disease 
once more. As far as is known with certainty, there are no other 
stages in the life history of the fungus. 

In the annual report for 1936 a brief account was given of an 
outbreak of the disease, known as fire,” in a commercial piantir^ 
of tulips. This is caused by a species of Botrytis. The name is 
due to the scorched appearance of the foliage and fiowers wheLthe 
white flecks—the first signs of infection—have exfiarged, coa]|< lced 
and dried up. The disease in this case was controlled mcl I or 
less satisfactorily. But it reappeared this year, and 
middle of May it was evident that wherever tulips werM'£mg 
grown there was an exceptionally severe epidemic of the 
Colloidal sulphur which, used as a dust, had controlled 
bleak the previous season, now proved useless, and an ex^Bsiy^ 
series of trials with various fungicides gave no results whic^wu]^ 
warrant suggesting their use. As a consequence of this 
many stocks of tutip bulbs must be infected. Th^ sta^Ki 'm 
recognized by the presence of smaU black sclerotia 
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outer-bulb scales, but in a cursory examination they may be 
overlooked. Such bulbs, when planted, may decay completely 
OP push up contorted foliage which soon becomes covered with 
grey mould. If the rows are looked over plant by plant at an 
early stage of growth and any bulbs with suspicious foliage dug 
up and carried away for destruction, the centres from which the 
disease spreads should be eradicated. 

The grey mould was also responsible for the destruction of a 
crop of lettuce. The plants had been kept through the winter 
in shallow boxes in frames. Just before the time came for 
transplanting into the open the basal leaves were attacked and 
the whole lot rapidly rotted. Inadequate ventilation was prob¬ 
ably responsible for the trouble, for Botrytis thrives under damp 
and cool conditions. 

The same fungus was found in the eyes ’’ of rhubarb plants 
Tduch had been covered over with pots for hastening and 
blanching the early growth. 

Yet another of its host plants was the gooseberry. Pieces 
of the base of a dying branch when kept under moist conditions 
soon produced an abundant crop of the unmistakable spore- 
beanng branches. The disease had been noticed in the plantation 
for the first time iu the previous season, but no attempts had 
been made to check it. 

Onions which were decaying rapidly soon after being dried 
oflE for storage also bore a vigorous growth of Botrytis. Whether 
the infection occurred before lifting or durmg drying could not 
be determined. The latter seemed the more probable for the 
crop was late in maturing, owing to a somewhat generous treat¬ 
ment with artificials, and weather conditions had made it neces¬ 
sary to finish off the process on the earthen floor of a shed. 

But the most serious losses amongst these minor crops were 
due to obscure strawberry diseases. These have spread widely 
during the past few seasons, and in many parts of the country 
it now seems impossible to find fields or ga^ens free from such 
troubles. In spite of many investigations it still can only be 
said that viruses are probably the responsible agent. Several of 
^ese virus diseases have been described, but their differentiation 
is difiBicult. The presence of the disease may be assumed if the 
leaves in the centre of the plant are smaller than usual, markedly 
yellow at their edges and possibly crinkled. Plants showing 
such symptoms either fail to crop or produce a few small berries 
and then gradually die off. Runners from such plants carry 
the infection and give rise to further sickly specimens. So far, 
curing such plants seems to be impossible, and the only way to 
check the disease is to dig out every plant showing the faintest 
sign of infection in the hope of securing a supply of sound runners 
for a restart. Even with the most strenuous rogueihg complete 
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success cannot be guaranteed, and the young beds must be 
carefully watched and diseas^ plants removed as soon as 
possible. 

Some years of experience in a garden where the infection is 
particularly severe (owing to the introduction of diseased plants 
for investigation) has led to the growing of the crop as an annual. 
To do so runners are secured as early as possible, the aim being 
to get these set in their places by the end of July. Erom these, 
by dint of watering when necessary and good cultivation, good 
crops of fruit are secured. But the beds have to be scrapped 
after picking, for by July a large percentage of the plants show 
symptoms of the disease. As a commercial proposition such a 
method of strawberry growing is, of course, impracticable. 

Only a few of the many diseases of the potato crop were 
received for examination. Amongst these were the two common 
virus diseases “ leaf-roll ” and “ mosaic.” Li the former the 
edges of the leaflets roll upwards, tend to thicken and become 
brittle. The plants are dwarfed and produce comparatively few 
tubers, which are mainly of seed ske. If these tubers are planted 
the symptoms appear again, generally more pronouncedly. There 
can be no doubt that this <^ase is maizfly responsible for the 
steady deterioration of potato varieties. The “ rmning-out ” is 
accelerated by the practice of pickmg out seed size tubers from 
a bulk of potatoes for, where infection is present, this amounts to 
selecting material for the further propagation of the disease. 
Change of seed, the recognized method of securing healthy crops, 
owes its value to the fact that the aphides which spread tiie 
infection are uncommon in the northern parts of Scotland and 
Ireland and in the high districts of Wales and Yorkshire. 
Amongst the best growers, particularly of Scotch seed, it is cus¬ 
tomary to inspect the fiel^ at an early stage and remove any 
suspicious plants wdl in advance of harvest. 

The mosaic disease is recognized by the yellow mottling of 
the foliage. Its presence, too, r^ults in a marked diminution 
in the yield of the crop. 

A third disease, the dry-rot,” caused by the fungus Fuminm 
was again prev^ent, particularly in Sharp’s Exprei^. 

inquiries made when each report was sent showed that in 
all cases the seed tubers had been obtained direct from Scotland. 
Thus a change of seed, though unquestionably valuable, is zm 
guarantee that the crop will be completely free from infection. 

One other disease appears to have been rather i^valent* 
This was the common scab ” due to Actimmyces scabies. The 
trouble was not expected, for it is generally associated with dry¬ 
ness both in the atmosph^e and the soil. The rough, corky 
paitohes which develop on the skin of the tubers are CMoly super¬ 
ficial and beyond making them unsi^tly do no further damage. 
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A non-pathological cause of complaint was the production of 
curiously missliapen tubers, probably as the result of a check to 
growth during August. 

There is little to be reported with regard to the diseases of 
cereals. The worst of them is now the one known as “ White- 
heads ” (OphioboliLs). It undoubtedly becomes commoner every 
season, especially in wheat. This year again the fruiting stage 
of the fungus matured by the time the crop was ready for harvest. 
Identification consequently became a certainty instead of a 
doubtful matter, as it was a few years ago when there was some 
difficulty in finding this fruiting stage even on a month-old 
stubble. 

ISo root diseases of any general interest were reported, and 
amongst clovers the only unusual disease, though it may be more 
common than is genereJly suspected, was the ‘‘ crown gall of 
lucerne {JJropUydis (dfalfce). 

The chief troubles reported by fruit growers were apple scab 
and canker. It was expected that the former disease would be 
very prevalent owing to the difficulty of carrying out the usual 
control technique before and imme^tely after the flowering 
stage. But the number of enquiries did not indicate that it was 
worse than usual. The season was again noteworthy for the 
intensity of the attacks of American gooseberry mildew. The 
accomt ^ven of one of the outbreaks which was reported led to 
a vMt being paid to the garden in which it occurred. The bushes 
were some 10 or 12 years old and growing luxuriantly. Every 
one was so heavily infected that practically every berry and all 
of the young twigs were plastered with the fungus. Black 
currants were also infected. The disease on these was easily 
controlled by spraying, but the outbreak on gooseberries was so 
severe that it was considered desirable to grub and bum the 
bushes. 

Opportunities for land cleaning were practically non-existent 
over much of the country until late in the spring, with the inevi¬ 
table result that 1937 proved to be an exceptional year for weeds. 
The outstanding weeds of the cereal crops were wfld oats and 
docks, which, in some districts, were so abundant that the fields 
were an almost uniform rusty brown colour. The low-growing 
annual weeds, such as chickweed and speedwell, also grew 
strongly in the young com, and often formed a contmuous mat 
in the root crops, which must have made cleaning operations 
difficult. 

The ordj unusual weed sent in for identification was the slender 
vetch (Vida te^asperma). It is not an uncommon plant, especi¬ 
ally m waste places, but so far it has not found a place in the 
list of weeds sent in to the Botanical Department- The report 
accompanying it made it clear that, where it is well established, 
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it can be troublesome. The seeds are shed in early August, and 
it would appear that surface cultivation in the autumn would 
easily keep the weed from increasing much. But a germination 
test of the seeds brought out the fact that about 8 per cent, of 
them were hard/’ that is, capable of remaining in a dormant 
but living condition in the soil for a year or more. 

If this result is generally true, the persistence of this weed is 
easily explainable. 

But the difficulty of cleaning the land is not a complete 
explanation of the weediness of 1937, for much of the pasture of 
the country was in a far worse state than usual owing to an 
unusually abundant growth of ragwort. So strfldng was it that 
during the late summer some of the daily and weekly illustrated 
papers published pictures of landscapes in which weed was 
the prominent feature. 

In some parts of the country, notably on the light soils of 
East Anglia, ragwort is always a prevalent weed. There pastures 
are often invaded to such an extent that they lose much of their 
grazing value, and one wonders why they are not ploughed out, 
cropped for a season or two and then put down to grass again. 
Elsewhere, until 1937, such wholesale invasion was unusual. Then 
fields, on which the plant was either unknown or at the most an 
occasional weed, suddenly produced a crop of it. This occurrence. 
Judging from the reports received, was general all over the 
country. No satisfactory explanation of the outbreak has been 
given so far and the most that can be said for the moment is 
that it was due to the widespread distribution of the 1935 crop 
of seed, since the buB: of the flowering plants on newly-infested 
land were in their second year of growth. One curious feature 
of the epidemic was the comparative lajity of the caterpillars of 
the chmabar moth^ which are usually to be found m such abund¬ 
ance on it. They evidently had not caught up with their host, 
and so could not serve the useful purpose they are supposed to 
serve in East Anglia, of keeping the weed under control by 
stripping it of iis foliage. Once its general prevalence was 
realized it was anticipated that further information might be 
obtained about its toxic properties. But no reports on the 
subject were received. 

The plant is difficult to keep within limits. Repeat^ cutting 
and sheep-grazing help to check its spread, but the bn^ methbd 
of eradicating it, i^ort of ploughing out the past^, is to hand 
pull it as it begins to flower, (fa li ^ t soils, especiaJly after rain, 
young plants can easily be disposed of in tto way. ■ 

Amongst the miscellaneous enquiries received W£^ one asking 
whether the use of the new mercurial seed-dressings was likely to 
c^use undue mortahty amongst rooks ami pigeons. As no ii^or- 
zhatlon on the subject was available an attempt to mure 
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is now in progress. One curious specimen sent in for investiga¬ 
tion was a brocooH which, on coolmg, had turned a bright blue 
colotir. No reference to the phenomenon could be found, and 
it was only some months later that similar cases were heard of 
through the kindness of one of the great catering jSrms. It was 
found that the blue colour was closely connected with the purple 
colouring so commonly found in the Brassicse. As is well Imown, 
when a purple leaf of one of these is boiled the purple disappears 
and the le^ becomes green. But the green colouring matter, 
or chlorophyll, masks a clear blue shade which can only become 
evident when the green is absent as it is in the case of the “ curd " 
of a broccoli. To account for the presence of small quantities 
of the purple pigment in the curd, a genetical investigation on 
material which happened to be available is in progress. 

The number of enquiries dealt with during the year was 131, 
as compared with 152 in 1936 and 160 in 1935. 

R. H. Bufbn. 

School of Agdcultpure, 

Cambridge. 


ANNUAL REPORT FOR 1937 OF THE 
ZOOLOGIST. 

Thbkb is little of special interest to be recorded concerning the 
work of this Department during 1937. The pests enquired about 
have been for the most part well known insects, and their inci¬ 
dence has, as usual, been largely governed by weather conditions. 
It was noted in last year’s Report that “ cut-worms ”—the cater¬ 
pillars of Noctua moths—^were especially destructive to a large 
variety of farm crops. Complaints of this pest were compara¬ 
tively rare during 1937, but its place was largdy taken by slugs 
and chafer grubs. The latter especially were reported to be 
doing injury to grassland and various crops in many parts of 
the country, and all three of the common species were concerned 
—the cockchafer, the summer chafer and the garden chafer. In 
May, moreover, cockchafers on the wing were reported to be 
unusually abundant in some districts. 

The wet and open winter naturally favoured such pests as 
rings, and it seemed to render winter wheat more subject to 
attack by frit-fly and other insects ; but more serious was its 
effect in'delayingjfarming operations and necesritating late sowing 
of certain crops. It was f^y anticipated that frit-fly would be 
very destroctive to spring-sown oate, but as regards the June 
attack this was only partially realized, Oomplamts were fairly 
numerous, but the damage as a rule was not great. It was much 
more conspicuous at harvest time, when the second brood of the 
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fly caused many “ blind ” heads in some oat crops and substan¬ 
tially reduced the yield. 

In April, various species of Aphis began to appear on fruit 
trees, and were the heralds of ratiier severe attacks. They were, 
of course, most numerous on unsprayed trees, but the wet season 
had rendered spraying less effective than usual and it had not 
conferred the ordmaiy degree of immunity from attack. 

The hot spell of weather in the latter part of August favoured 
such pests as red-spider, which quickly became rather seriously 
injurious. It apparently came too late, however, to encourage 
flea-beetle attack, and on the whole “ tumip-fly ** and its rela¬ 
tions were not very destructive. There were, however, several 
complaints of unusually severe attacks on leguminous crops of 
the weevil SiUma lineata. 

The following notes record anything that appears of interest 
under the heading of the various crops :— 

Gebeals. 

Winter wheat suffered from a variety of pests. Wireworm and 
leatherjacket were very active in the mild winter season, and 
much harm was done by slugs and frit-fly, but cut-worms, ^ 
noticeable last year, were seldom complaint of. In East Anglia 
there were again cases of injury by the mud-beetle ” Sehph^rus 
nvbUis. 

As in 1936, early sowing of spring crops was impracticable 
in most districts, but the expected attack of frit-fly in oats during 
June was not very fully realized, though at harvest time it was 
found that the second brood of the fly was more than usually 
prevalent in the ears and had some effect in reduemg the yield. 
Cases of wheat bulb-fly were reported, and gout-fly in barley was 
the subject of some enquiries. 

Fabbi 4KD GABDBjsr Cbops. 

In last year’s Report a full account was given of the A^aragus- 
fly, Platyparea poeciUopt&ra^ which I found had established itself 
at one spot in England, a country where it was previously 
unknown. KTo further oases have been reported to me, the 
matter was taken up by the Mmistiy of Agriculture and Kdieries, 

^ a-nd I understand that additional instances of attack have been 
discovered—^as indeed was fully expected. So far as the area 
infested seems to be fairly restricted, but the insect has clearly 
obtained a footing in the country, and in view of its gr^t de¬ 
structiveness it behoves all growers of a^aragusto be pn the 
look out for its first appearance and to take measures a^ainsii it 
without a moment’s delay. j ■ ja 

Most of the pests which attack v^taliles in gardens and 
^otments were more than usually abundant this season, imtably 
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carrot-fly, onion-fly, and celery-fly, and cases of injury by chafer 
grabs were not uncommon. 

Fexht Crops. 

Various species of Aphis were very much in evidence on fruit 
trees in May, and not only on unsprayed trees, for the wet 
weather in February and March had caused the tar distillate 
wadies to be less effective than usual in some orchards. Some 
of the other pests, notably apple-blossom weevil and raspberry 
beetle, were more abundant than of late years. In the hot 
August weather there were some severe outbreaks of red-spider 
attack. Codlin moth attack continues to be widespread, and in 
some districts severe. The researches of various entomologists, 
notably Mr. W. Steer of East Mailing, have somewhat changed 
the prevalent views as to the habits of this pest. It is found, 
for instance, that in the case of apples the eggs are more often 
laid on the sides of the fruit than in the crown, whereas the reverse 
is true in the case of pears. There has been much question as to 
the existence of a second brood of the codlin moth. The egg- 
laying season is so long—^from the last week in June to the first 
week of August—^that a clear separation of broods is dificult. 
The verdict seems to be that there is normally only one brood, 
but that in exceptional seasons moths from the June eggs may 
give rise to a modified attack in September. Other fruit pests 
enquired about were pear slug-worm and apple saw-fly. 

In July, 1936, Mr. Petherbridge, at Cambridge, received 
^chnens of Norfolk Giant raspberries which were infested by 
a caterpillar which he did not recognize. On breeding out it 
proved to be the caterpillar of the blue ” butterfly, Lyccena 
argiolvs. Hitherto butterflies have been regarded as of no 
economic impo^nce, except the Whites ” (Pieridos), to which 
group the familiar cabbage butterflies belong, and this is, as 
far as I know, the first instance of damage being attributed to a 
member of the Lyccenidce or “ Blues.*’ 

Forest TrIbe Insects. 

Among the few enquiries received under this head, two 
concerned pests seldom complained of. The first was a severe 
attack of aphis (Phillaphis fagi) on beech trees. The other was 
an infestation of junipers by the moth Dichomeris mmgineUus, an 
insect rather remarkable in having no alternative food plant 
but feeding only on the juniper. 

Here, perhaps, may be mentioned a case of injury to bell 
heather refer^ to me in October. It was found to be attacked 
by the scale insect Ericococciis devoniensis. The specimens sent 
were flecked with large numbers of small white objects which 
proved to be packed with the eggs of the scale insects which had 
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been injnr^ the heather but 'were now all dead. As some of the 
sacs contained hundreds of eggs, it was clear that the pest had 
made ample provision for future attacks; but a method of control 
was equally clear. It seemed likely that the whole brood would 
be destroyed by burning the heather at this time of the year. 

AmwAL Parasites. 

Some ticks sent from sheep in Somerset proved to be Dema- 
comtor reticulahiSi a species comparatively rare in this country, 
.where the usual sheep tick is Ixodes ricinus. Ticks were also 
sent for identification from Uganda, and from Iraq an application 
was received concemiog ticks responsible for a high percentage 
of mortality in fowls. The species was Argcts p&rsicvs, a widely 
distributed fowl tick known to convey the disease of spiro¬ 
chetosis. 

In March last a case of an epidemic among rabbits in the Isle 
of Wight was referred to me, though it woifid have been more 
appropriate to consult the Veterin^ College. I could find no 
parad.tio cause of death in the specimens sent, but thought it 
probably due to dysentery induct by the excessive wetness of 
their f o^ in that rainy season. 

MrSCEUEiAREOUS NOTBS. 

Insects not necessarily of economic importance are often sent 
to this Department for identification by members who have 
either been struck by their unusual appearance, or who desire 
information as to their habits, and among those received during 
the past year several had points of interest which appear deserving 
of a bri^ note. The large and formidable-looking wood-wasp, 
Sirex gigas, is an amual example, and has been dealt with in 
previous Beports. 

A member sent me a specimen of what his gardener had quite 
correctly informed him was a camivorus slug. This is the 
Testacdla^ a small slug which may be recognized at once by the 
presence of a little circular plate or shell at its hind end. Its 
habits are interesting. It on earthworms, which it pursues 
along their burrows like a ferret after a rabbit. The obfect of 
posterior shell is supposed to be to protect its rear in case another 
Testacella should be foUowing on the same quest. 

Correspondents sometimes enquhre as to the cause of a curious 
injury to rose leaves. The leaves are not eaten irregularly, 
cateiipillar fashion, but pieces are out out, some almost perfect 
circles, and others oval, with surprisingly clean-cut bordra. 
This is the work of the leaf-cutter bee, Megaehik^ which requires 
the leaves not for food, l>ut for making its cartridge-like cells 
which it fills with honey, and in each of which it lays an egg. I 
have found numbers of such cells in ihe rotten wood of ah old 
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fence. The egg hatches into a grub, which has sufficient food in 
the cell to complete its development into a bee. The circular 
pieces of leaf serve for the ends of the cylindrical cell, while the 
oval cuttings are used for the sides. 

One correspondent sent me a specimen of a large beetle, 
entirely unfamiliar to him, which he had found in the garden. 
It proved to be the great water beetle, Dytiscus rmrginxilis. Its 
early life is passed entirely in the water, where its formidable- 
looking grub preys on small water animals, but the beetle is 
amphibious, though more at home in the pond. Aquarium 
specimens Trill sometimes leave the tank and fly about the room 
in the evening. 

AnotifcLOT insect that often attracts attention by its oddha^ea^- 
ance is the wasp-beetle, Olytns arietis. It is about half-an>in^ 
long, and band^ somewhat like a wasp. Though not r^ardw" 
as a serious pest, this beetle is more or less injurious to timber, 
its grub usually living in fences or other dead wood. 

Two enquiries concerned the curious little msect known as 
the ** silver jfidi,” Lepisma sacchanna. Most kitchens will fumii^ 
a few examples, and on opening a kitchen drawer the little creature 
may often be seen gliding away into a dark comer. Lepisma 
fee^ on the debris of food, mostly of a starchy nature, and when 
abundant is capable of doing considerable injury to l^e binding 
of books and the mounts of pictures, attracted apparently by the 
paste employed. To an entomolo^st, its chief interest is as a 
survival from the age of primitive insects before the development 
of wings. 

Cecil Wabbubton. 

School of Agriculture, 

Canubiidge. 


THE SOCIETY'S TRACTOR TESTING SCHEME. 

The first tests under the RA..S.E. Tractor Testing Scheme were 
carried ont by the Institute for Research in Agricultural Engi¬ 
neering during September, 1937. This scheme, which was drawn 
up by the Society after prolonged discussions with representatives 
of the Society of Motor Manufacturers and Traders, The Agricul¬ 
tural Eiigineers’ Association, The Tractor Users’ Association, and 
the A^cultural Machinery Testing Committee of the Micdstcy 
of Agriculture and Fisheries, has as its object the provision of a 
pennanent means by which tractors intended for sale in Great 
Britain can be tested. The main features of the scheme are that 
the tests shall be carried out on strictly practical lines so as to 
provide information of direct value to farmers, and that they 
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shall involve a minimum, of espeni^ to the entrants of machines. 
The conditions of entry as finally dra'vm up "were as followB :— 

(1} All entries must be mcLde on the prescribed form and must be 
received by the Secretary, E.A.S.E., 16, Bedford Square, London, 
W.C.l, together with the entry fee of £5 per tractor, not later 
than the last Saturday in April of each year, 

(2) All tractors entered for test must be standard agricultural models. 
Where necessary, entrants must produce evidence that their 
tractors are regidarly available for s£de in Great Britain and that 
adequate service facilities are available in respect of them. 

(3) Every entry form must be accompanied by a full specification of 
the tractor concerned as printed in the advertising literature of 
the entrant or manufacturer, and, in the case of tractors which 
have previously undergone ofSlcicd tests at Nebraska or Oxford, 
by a copy of the appropriate report of test. 

(4) The Conunittee reserve the right to take any steps which they 
may consider are necessary to ensure that the machines submitted 
for test €ure standard models conforming in all respects to the 
specifications submitted by the entrants. 

(6) The number of tractors to be tested in the Autumn of each year 
will be strictly limited to 12 machines. These machines will be 
selected by ballot from the total entries submitted. Any naachines 
not so selects^ up to a limit of a further 12, will be tested in the 
following Spring, but Spring tests in any year will only be carried 
out on tractors entered oh the original date, «.e., in April of the 
previous year. 

(6) The Autumn tests will start as early as possible on or after the 
second Monday in September each year. Any subsidiaiy Spring 
tests will start as early as possible after the beginning ^ March 
each year. Each entrant be given a clear fortni^t’s notice 
of the place and time at which the machine must be delivered for 
test. 

(7) Eveiy entrant will be responsible for moving his tractor &om one 
site to another as may be necessary during the tests. The 
Committee reserve the right to disqus^y any machine which is 
not delivered or moved from one site to another in accordance 
-vrith the instructions given. 

(8) The following tests will be carried out on each machine :— 

(а) A test to determine the maximum average horse-power that 
can be developed while ploughing in any one gear selected 
by the entrant. The load will be adjusted by altering the 
setting (i.e., depth and width of cut) of the plough as re¬ 
quired. The maximum horse-power recorded wili be the 
greatest average value developed over the full leug^ of 
furrow from he^and to headland subject to the conations 
that the average speed of travel shall not exceed the nominal 
sfpeed for the particular gear concerned by more than 10 per 
cent, (due aHowance being made for wheel lugs or stiakes), 
and t]^t the wheel or track slippage on either drive wheel 
or track shs^ not exceed 1 $ per cent. 

(б) A test to determine the maximum average Horse-power 
that can be developed while cultivating in the same gear as 
in test (a). The load will be adjusted by alteri^ the 
number aiid depth of penetration of the cultivator tines as 
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req^iired. Additional adhesion devices may be fitted if the 
entrant so decides, provided that any such devices are 
standard fittings for the particular tractor concerned. 

(c) A test to determine the maximum drawbar pull that can be 
' sustained while pulling a plough on firm land in bottom 

gear. 

(d) Ploughing tests of eight hours’ duration on both heavy and 
light land, during which the average power developed, the 
average rate of working, and the fuel consumption will be 
measured. The test will be carried out at any load selected 
by the entrant not exceeding the maximum recorded in 
test (a). 

The crankcase will be filled with new oil before the start of the 
first ploughmg test and samples will be drawn on two occasions 
for dilution analysis. 

(9) Throughout the tests every tractor will be driven by a repre¬ 
sentative appointed by the "entrant. Each entrant must give his 
driver, or some other person who is in attendance at the time of 
test, authority to give a decision on his behalf on any matter 
which may arise concerning the tests. 

(10) Every entrant may, if he so desires, supply ploughs for use with 
his tractor during the tests. If necessary, however, ploughs and 
cultivators will be supplied by the Committee, except in the case 
of tractors requiring a plough or ploughs turning more than five 
furrows. In the latter case the entrant will be required to supply 
suitable ploughs and cultivators for aU tests. 

(11) All fuels used during the tests will be of standard grades and will 
be supplied by the Committee. 

(12) Entrants must supply them own lubricating oils and must provide 
sufiScient crankcase oil to refill their tractors three times during 
the tests if required. 

(12) All tractors, and their drivers, must be placed at the disposal of 
the Committee after the conclusion of the tests for a period 
equivalent to not more than one day’s ploughing if required to 
complete the ploughing or cultivating of any field iised in connec¬ 
tion with the tests. 

(14) The decision of the Committee bn all matters relating to or 
arising from the tests is final and must be so accepted by ths^ 
entrant. 

The scheme of test outlined above differs from previous 
official tests in this country in two respects : drawbar tests only 
are included, while all of these are to be carried out with ordinary 
mplements under practical farming conditions. The scheme, 
in fact, recognizes, on the one hand, that drawbar work in culti¬ 
vation is the most important function of the tractor and, on 
the other, that the hiformation most urgently required by 
farmers in regard to any particular machine is the rate of working 
and fuel consumption in ordinary farming operations. At the 
same time, the scheme provides for measurements of drawbar 
poll, sp^ and the width and depth of workii^, so that accurate 
comparisons wiiii the performances of the machines concerned 
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both in more formal engineering tests and in work of other types 
of land can be made. That, except in one instance, the tests 
are confined to work in ploughing is due not to any idea that 
ploughing is outstandingly more important than other cultivating 
operations, but to the fact that, at present, it is impossible to 
define the conditions of working in other operations closely enough 
to make the results of tests carried out at different times, and on 
different land, at all comparable with one another. Thus the 
results of the ploughing tests carried out in September include 
not only an accurate record of what each tractor achieved on the 
individual plot 'which it ploughed but also a comparative esti¬ 
mate, based on the measurements made during the tests, of what 
each tractor would have accomplished on land with characteristics 
representing the “ averages,” for heavy and light land respec¬ 
tively, of aU the plots concerned. Future tests under the scheme 
will be carried out on land selected with these average charac¬ 
teristics in mind so that results obtained from year to year -will 
be as nearly comparable as it is possible to make them. As a 
matter of generd interest it may be noted that the average 
ploughing resistances deduced during this series of tests were 
14 lb. per square inch of furrow section on the heavy land 
(Kimmeridge clay) and 7*6 lb. per square inch on the light land 
{sandy loam). These values may be compared with values of 
rather under 6 lb, per square inch for a dry blowing sand and 
rather over 20 lb. per square inch for a Worcestershire clay (in 
a hard-baked condition after a dry summer), which figures prob¬ 
ably represent something hke the limits of lightness and heaviness 
respectively for this country. 

All the tests were carried out privately and no public demon¬ 
stration was held in connection with them. Indeed, such a 
demonstration would have been superfluous, for aU the tractors 
concerned are ordinary models which can be seen at work on 
commercial farms. The test results have already been published 
in the form of a separate detailed report for each entry, and 
these can be obtained, price 2d. each (post free), from The 
Institute for Kesearch in A^cultural En^^ring, University 
of Oxford. A summarized general report is given below. 
caution in regard to the results is perhaps necessary: that in 
comparing them vrith the results of other t^s due regard aho^d 
be paid to the different conditions under which they w^e carried 
out. Thus, for example, in every test under the present scheme 
the tractors were required to move off from a standstill under 
full load, as they would frequently be compelled to do in practice. 
In most other ofSoial tests artificial loading appliances are us^, 
so that the full load need not be applied untfi the tractor is moving 
at normal speed, while further adjustments can be made as 
required during the test itself . 
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Entbies* 

Entries of 17 machines were received in April, 1937, and from 
these the following 10 were selected by ballot for test during 
the following September :— 

Official 

No. 

1. International TracTractor, T.D.35 Tracklaying Tractor : 
4-cylmder vertical compression-ignition engine starting 
on petrol, changing antomatically to run on light diesel 
oil; bore 4| in.; stroke in.; crankshaft speed 1,100 
r.p.m. Entered by the International Harveirter Co., of 
Great Britain, Ltd., 269, City Boad, London, E.C.l. 

2. “ Caterpillar ” Diesel B..D.4 Traoklaying Tractor: 
4-eylinder vertical compression-ignition engine starting 
by auxiliaiy petrol engine, running on light diesel oil; 
bore 4^ in.; stroke 5| in.; crsmkshaft speed 1,400 
r.p.m. Entered by Jack Olding & Co., Ltd., 101, Gros- 
venor Boad, London, S.W.l, and H. Leverton & Co., 
Broad Street, Spalding, Lines. 

3. Case Boadless Model L. Tracklaying Tractor : 4-cylinder 
vertical engine starting on petrol and running on 
vaporizing oil; bore 4| in.; stroke 6 in.; crankshaft 
speed 1,100 r.p.m. Enter^ by Boadless Traction, 
Ltd., Gunnersbuiy House, Hounslow, Middlesex. 

4. Massey-Harris 25/40 Wheel Tractor : 4-cylinder vertical 
engine starting on petrol, running on vaporizing oil; 
bore 4f in.; stroke 6| in.; crankshaft speed 1,200 
r.p.m. Entered by M&,ssey-Harris, Ltd., Ashburton 
Bead, TraSord Park, Manchester. 

5. Massey-Harris Pacemaker, Wheel Tractor : 4-cyliQder 
vertic^ engine starting on petrol, running on vaporizing 
oil; bore 3J in,; stroke 5{ in.; crankslwtft speed 1,200 
r.p.m. Entered by Massey-Harris, Ltd., Ashburton 
Boad, Trafford Park, Manchester, 

6. Eordson Boadless Tracklaying Tractor: 4-cylinder 
vertical engine starting on petrol, running on vaporizing 
oil; bore 4J in.; stroke 5 in.; crankshaft speed 400- 
1,400 r.p.m. Entered by Boadless Traction, Ltd., 
Gunnersbuiy House, Hounmow, Middlesex. 

7. Fordson Land Utility Paeumatic-tyred Wheel Tractor: 
4-cylinder vertical engine starting on petrol, running 
on vaporizing oil; bore4Jin.; stroke 5 in. ; crankshaft 
speed 1,100 r.p.m. Entered by the Ford Motor Co., 
Ltd., Dagenham, Essex. 
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TABLE 


Official Number . 

of Tractor. 1 

NiHs or 

Teactob. 

PUEIi 

Used. 

g! Nominal Weight. 

NOUIBAl 

SPEEDS. 


Max. PiouoHOTQ 
ON Fail 


Gear. 

Mean 

Speed 

M.P.H. 

Ra 

1 

< 

tio. 

1 

1 

1st 

M.P.E. 

2nd 

M.P.H. 

did 

U.F.H. 

1 

I.H.C. TD.S5 . 

Biesoline . 

10,528 

1-75 

( + 

2*25 

1*25 & i 

2-76 

•00) 

2nd 

2*14 

95 

2 

Caterpillar, B..D.4. 

Biesoline . 

9,470 

1-70 

(+ 

2*40 

i*70 <2 1 

3*00 

*40) 



98 

3 

Case **L** Roadless . 

T.V.O. . 

10,800 

1*87 

2*43 

3*25 

2nd 

2*48 

lOi 

4 

Haasey Harris 2S/40 . 


4,919 

2-89 

3*75 

4*62 

2nd 

3*24 

86 

5 

Massey Harris 

Pacemaber. 


8,700 

2-46 

8*28 

:+ 8*66 

4*09 

) 

2nd 

3*34 

102 > 

5 

Fordson "Roadless” . 

B 

6,270 

1‘40 

2-30 

3*90 

2nd 

2*51 

109 

7 

Pordson ** Green Spot ” 
UtUity . 


8,840 

2-04 

3*09 

4*81 

2nd 

2*82 

91 

8 

Fordson "Red Spot” 
Asiieoltural . 

T.V.O. . 

8,860 

1*98 

3*01 

5-29 

1st 

2*12 

107“*" 

9 

John Beers, B.R.. 

T.V.O. . 

2,389 

2*84 

■ 

4-67 

1st 

2*08 

89 

10 

Bristol . 

Commercial 
Spirit . 

2,350 

1*66 

2*80 

4*90 

2nd 

2*32 

83 


Notes on Table I, 


(1) In the ease of the steehwheeled tractors (Nos. 4, 6, 8 and 9) the nominal 

(2) The maximoTn ploughing horse-power tests of the Massey-Hams 25/40 and 
eShCeptions all the above tests were carried out on heavy (ILuiuneridge clay).. 
Notes on Table IL 

(1) The standard heavy-land conditions referred to in the table are i Average 

(2) The tests of the Massey-Harris 25/40, Fordson Roadless, John Deere and 
piiate time allowances were made. 

Notes on Table III, 

(1) The standard %ht-2and conditions referred to above are : Average depth of 

(2) The tests of the Case Roadless, Massey-Harris 25/40, John Deere and Bristol 
tame allowances were made. 
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Power devbioped ie 
C uXiXiTAiiEQ Bough Loose 
Pailow. 



Oil DnuTioE. 


Over Pull 
Period OF Tssz 
AT Various 
Loads. 



MobiloO 

Aictie 

5-0 

151 

MobiloQA 

2*0 

16i 

Triple Sbell 

9-6 

13 

MobUoUA 

11-4 

12i 

MobildlA 

6-7 

16i 

Triple Shell 

«*4 

m 

BssblubebO 

■ 

19 

EssolubeSO 

■ 

171 

Triple Shell 

4*9 

IS 

Triple Shell 

3.4 

m 









_in this report refer to the tractor when htted vpith wheel lugs as used m the tests. 

ol*Tractors (Nos. 4 aud 10) were carried out on light land (sandy loam). Wiidi,these 




-^thof ploaghing, 6'Smdwsi Meaniesistance of land, Ulb. per squaw indi <rf farrow asetjon. 
^ti<d'Eteoliors{Nos. 4, 6, 9 and 10) were interrupted byaheeiry taiundawtoiia wd ^*0- 


Dbrnd^Sindhes: Mean redstaruw of land, 7-5 lb. per squaw inArf farrow seetkm. ; 

E.^.. (Kfna 3, 4, 9 and 10) wwe intwiqpted bsr a heavy ttamdMSIi^ and appHpnm 







































































8-HOUB8 PI.OUGHIN0 TEST ON LIGHT LAND. 
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OffioUd The Society's Tradofit Testmg Scheme, 

No, 

8. Fordson Agricultural Wheel Tractor : 4-cylinder ver¬ 

tical engine starting on petrol, running on vaporizing 
oil; bore 4J- in.; stroke 5 in.; crankshaft spe^ 1,100 
r.p.m. Entered by the Ford Motor Co., Ltd., Dagen¬ 
ham, Essex. • 

9, John Deere Model B.It. Wheel Tractor: 2-cylinder 
horizontal engine starting on petrol, running on vaporiz¬ 
ing oil; bore 4J in.; stroke SJ in.; craiitehaft speed 
1,150 r.pjn. Entered by F. A. Standen & Sons, Ltd., 
Stanpoint Works, St. Ives, Hunts. 

10. Bristol Tracklaying Tractor: 2-cylinder horizontal 
opposed engine starting and running on petrol: bore 
3^ in.; stroke 4 in.; crankshaft speed 2,000 r.p.m. 
Entered by Bristol I^tors, Ltd., BlakehiU Works, 
Bradford Eoad, Idle, Bradford, Yorks. 

Results of Tests. 

All tests were completed during the week September 13th- 
17th. The weather was not ideal; in fact, practically the only 
rain recorded in the district between mid-July and the end of 
September fell during the tests. The rain, however, did not 
seriously interfere with the tests, and in the one or two cases 
where actual stoppage of work resulted, an appropriate time 
allowance was made. The heavy-land ploughing tests were 
carried out on wheat stubbles on Kimmeridge day at Grange 
Farm, East Himney, Berks. The light-land tests were carried 
out on stubbles and leys on a sandy loam soil at Manor Farm, 
lyfield, Berks. Except in one or two instances, which are 
specially noted below, the remaining tests (maximum horse¬ 
power and drawbar pull) were carried out on the heavy-land site. 
Before the start of the tests each tractor was inspected and 
checked with the manufactoreris sales literature so as to ensure 
that it was a standard model in all respects. 

The following commercial grades of fuel, supplied by Messrs. 
Shell-Mex and B.P. Ltd., were used throughout:— 

Petrol; Commercial Spirit. 

Vaporizing oil: Tractor Vaporizrug oil. 

Diesel fuel: Diesoline. 

The results of the tests of maximum horse-power in ploughing 
and cultivating and of maximum drawbar pull are given, together 
with the results of the oil d£ution analyses, in Table I. 

The Results of the Ploughing Tests on heavy and light land 
respectively are given in Tables 11, and HI. In both tables 
regard should be paid to the values tabulated for the ratio of 
the actual horse-power to the maximum horse-power since. 
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particularly on the light land, some of the tractors were less fully 
loaded than others. In both tables there is given, in addition 
to the actual results recorded during the tests, a comparative 
estimate of the rate of ploughing and fuel consumption that each 
tractor should accomplish when working with a similar load 
under conditions representing the averages for all the plots on 
the two types of land respectively. 

SramQ Tests. 

The following seven tractors are due to be tested in the 
Spring of 1938 :— 

Caterpillar 22 Tracklaying Tractor. 

Case Model CC4 Wheel Tractor. 

Massey-Harris Challenger Wheel Tractor. 
International F.20 Wheel TYactor. 

Fordson Row-crop Tractor. 

Alisa Craig Roadless Tractor. 

John Deere Model B Wheel Tractor. 

S. J. Weight. 

Institute for Besearcli in Agricultural Engineering, 

University of Oxford. 



Established May 9th^ 1838, as ihe English Aobigultubal Socnsrir, and 
incorporated by BoyaJt Charter on March 1840.) 


Patron. 

HIS MOST GRACIOUS MAJESTY THE KING. 

President for 1938. 

TjaDB EARL OP PLYMOUTH. 

Year when 

first e/ected TruSteSS. 

onOniinoU iiiAowwo. 

1930 H.B.H. The Ditee of Glotjcesxeb, K.G., York House, St. James's 
Palace, 8.W.I. 

1935 H.R.H. The Dithe or Kent, K.G., 3, Belgrave Square, 8.W.X* 

1906 Adeane, Chahles, C.B., Bdbraham Hall, Cambridge. 

1895 Bedfobd, Duke of, K.G., Wobwm Abbey, Bedfordshire. 

1921 Bebbell, Sir Mbbbik R„ Bt., C.B.E., Floodgates, West Grinstead. 
1887 CBtrroHLEY, Feboy, Sunninghill Lodge, Asaa, Berkshire. 

1904 Dabesbxtrt, Lord, C.V.O., Wcdton Hall, Warrington. 

1898 Devonshibb, Duke of, K.G., ChcOsioorth, BaheweU, Derbyshire. 

1910 Harlech, Lord, K.C.B., Brogyntyn, Oswestry, Shropshire. 

1909 Hazlerigg, Sir Abthcb, Bt., Noseley HaU, ikicestersfUre. 

1922 Mildmay of Flete, Lord, Fleie, loybridge, Devon. 

1891 Stakyfobth, Lt.-Gol. E. W., C.B., Kirk Sammerton BaU, York. 
Vice-Presidents. 

1918 BtnBKKE, XJ, Rolaistb, Edenaor Bouse, BfJcewed, Derbyshire. 

1911 CoxJBTHOPE, Col. The Bight Hon. Sir G. L., Bt., M.O., H,P., WhUigh 

Sussex. 

1908 Derby, Earl of, K.Q., Knowsley, Prescot, Lancashire. 

1924 Desbobough, Lord, K.G., Taphw Court, Maidenhead. 

1913 Evens, John, Burton, Lincoln. 

1900 Gbbaves, R. M,, Wem, Portmadoe, North Wales. 

1929 Habewood, Earl of, K.G., Harewood House, Leeds. 

1903 JBLabbison, William, Albion Iron Works, Ikigh, LancaeMre. 

^ 1926 ^ } Hastengs, Lord, Melton Constable Park, Norfolk. 

1915 POBTLAND, Duke of, K.G., WeJbeck Abbey, Worksop, NoUs. 

1914 Powis, Earl of, Powis Cakk, Welshpool, Mont. 

1934 Stbadbboke, Earl of, K.C,M.G., Benham BaU, Wangford, Beetles. 
Ordinary Members of the Council. 

1936 Aldebsby, Capt. Ralph, Crooks Aldersey, Chester iQheMre\. 

1922 Alexander, Hubert, The Croft, SuUy, Penarth {Glamorgan}. 

1937 Baibd, Capt, W. J., Deanserofi, Oakham, Butland {ButUmd}, 

1931 Barclay, E. E., Brent Pelham BaU, Btentingford {Bertfordshbf’e). 

1937 Bbloheb, J- Mobbis, T^berton Manor, Wellington {Shropshus). 

1922 Bell, John, The BaU, Thirsk, Yorks. {LonOor^. \ 

1930 Benyon, Hhnby A., Englefietd Bouse, near Beading {Berkshln), 

1*Blbdisloe, Viscount, G.0JJ.G., H.B.E*, t/ydney Park, Glos. 

1936 Botjbne, John, SnowshUl BiU, Mordton4n-Marsh (Gloucestershire). 
1934 Bbxtfobd, Bobeet, Fons George Bouse, Taunton (Somerset). 
Btjbbell, Walter R., Knepp Castle, Horsham (Sussex). 

Catob, Capt. H, J., M.C,, Banioorth BaU, Nmynch (NotfM). 
Christy, Capt. Hugh A., LUmgoed, Llyswen, Breconshire (8. Wem).. 
♦Damheb, Sir W. 0. D., SoD., P.B.S., Vpwater Lodge, Cambridge. 
DtGBY, L ord^ D.S.O., M.C., Minteme, Porches (Dorset). ; 

Noraineted Miember of OoimoiL 
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Irateiected Ordinary Members of the Council (continued,) 

on Council * 

1927 DuGDALn, Major W. MabshalXi, D.S.O., Ll/ioyn, LlcmfyUin, Mont. 

(Norih Wates). 

1935 Dyott, Major R. A., The Manor of Freeford, Lichfield (Staffordshire)^ 

1936 Eoebxon, Lt.-Commdr.H- Sydney, D.S.C.,R.N., McwnijieW Courts 

Robertshridge (Sussex), 

1929 Elgin, Earl of, K.T., BroomhaU, Dunfermline (Scodand), 

1922 Eltislby, Lord, K.B«E., Croxton Park, St. Neots (Huntingdonshire). 
1936 *Evans, Riceasd H., Barclay's Bank Ohambers^ PwUheU. 

1936 Eyeball, Wm., Berwick Mounts Shrewsbury {Shropshire), 

1926 Evebaed, W. Lindsay, M.P., BatcKffe HaU, Leicester (Leicestershire), 

1933 Evebbtt, Major Nobman, Rushmere, Ipswich (Suffolk). 

1928 Fobsbaw, Thomas, The Stud, OarUon-on-Trerd, Newark (Notts). 

1935 Fosteb, Major Oobdon B., Leysthcrpe, OswcMUrk, York (Yorks,, 

N. Riding). 

1922 Gates, B. J,, Pembury, Tring (Buckinghamshire), 

1916 Gilbby, Sir Waltbb, Bt., Flsenham Hall, Blsenham (Essex). 

1931 Glossop, 0, W, H., BramwUh Had, near Doncaster (Yorks., W. 

Riding), 

1925 Hale,. Windham E., Mowbreck HaU, Kirkham (Lancashire). 

1925 HATJi, J. Hebbebt, HiU House, Mobberley, Knulsford (Cheshire), 

1930 Hanspobd, Major O. C., The Grove, Bristol, 1 (Gloucestershire). 

1905 Habbis, Joseph, Brackenburgh Tower, PenrUh (CumberUmd). 

1919 Hobbs, Robebt, Kelmscott, Ledhlade, Glos, (Oxfordshire), 

1931 Jebtoisb, Major F. H. T., Herriard Park, Basingstoke (Hampshire). 

1923 Johnstone, &pt. G. H., Tretoitken, Grampound Road (Cornwall), 

1932 Kjlpatbioe, James, Craigie Mains, KUmarncck (Scotland). 

1928 Matthews, B. Boblasb, Greater Felcourt, Mast (instead (Surrey), 

1927 *Heame, Thomas, The Offices, Macknade, Faverskam. 

1932 ♦Nicholson, A. C., Trent Ironworks, Newark, Notts. 

, 1930 Quested, J. Egebton, The Firs, Cheriton, Folkestone (Kent). 

1928 Radnob, Earl of, Longford Castle, Salisbury (Wiltshire). 

1924 ♦Ransome, Edwabd 0., Highwood, Ipswich, 

1935 Robebtson, William, Stanford, Alnwick (Northuwberlarid). 

1937 Robinson, J. 0. E., F.S.I., 16a, St. Paul's Square, Bedford (Bed¬ 

fordshire). 

1927 *Russbll, Sir John, D.Se., F.R,S,, Eothamsted Experimental Station, 
Harpenden, Herts, 

1923 Sample, C. H,, 26, St, Mary's Place, Newcastle-on-Tyne (North¬ 

umberland). 

1932 Scott, Capt. J. B., Rotherfield Park, Alton (Hampshire), 

1931 Shelley, Sir John F., Bt., Shobrooke Park, Crediton (Devonshire). 

1930 Smith, Eustace Abel, LongMUs, Lincoln (lAncolnshir^. 

1907 Smith, Feed, Ddien Hough, Woodbridge (Suffolk), 

1934 Smith, William, The Lem, Pembridge, Leominster (Herefordshire). 

1933 Stbdman, Sir L. Fosteb, Machm House, Lower Maibsn, near 

Newport (Monmouthshire). 

1929 Stbappobd, Earl of, Wro^m Park, Barnet (Middlesex). 

1924 Waeefibld, Jacob, Sedgwick House, Kendal (Westmorland). 

1933 Walkeb, Sir Ian, Bt., Osmaaton Manor, Derby (Derbyshire). 

1933 Walkeb, John, Knightwkh Manor, Worcester (Worcest^shire). 

1929 Webb, S. Owen, Stree&y HaU, West Wickham (Oambridgeshkre). 

1925 Weigall, Lt.-Col. Sir Abohibald G., K.CJ1.G., Englemere, Ascot 

(London). 

1936 Wezgbtman, Albebt, Middle Herrington Farm, Sunderkmd 

(Durham). 

1931 Wheatley, Col. 0. J. H., BerksweU HdU, Coventry (Warwickslwre). 
1918 WxoKHAM-il^YNTON, T. L., Burton Agnes IBaU, DriMeld (Yorks,, 

E. Riding). 


Naminated Member of Coonoii. 
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Table sSowdstg the Nbmbbb of GOVERNORS and MEMBERS 

IN EACH YEAE FEOM THE ESTABLISHMENT OF THE SOCIETY. 
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Life. Annual. Life. Annual. 
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1862 J H,R.H. The Prince Consort . 
Hit list Viscount Portman . 
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1867 Mr. H- S. Thompson 
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1869 H.R.H. The Prince of Wsdes, K.G. 

1870 7th Duke of Devon^e . 

1871 6th Lord Vernon . 
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1874 Mr. Edward Holland 
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1879 H.R.H. The Prince of Wales, E.G. 
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1890 Lord Moreton 
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1894 8th Duke of Devonshire, E.G. 

Sir J.H.Thorold,Bart. . 

Sir Walter GUbey, Bart. . 

H.R.H. The Duke of York, E.G. 
5th Earl Spencer, E.G. . 

9th Earl of Coventry 

1900 H.R.H. The Prince of Wales, E.G. 

1901 3rd Earl Cawdor . 
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Table showing the Nttmbbe of GOVERNORS and MEMBERS 

ESr EAOH YBAE FBOM THE ESTABLISHMENT OF THE SOCIETY— COntd. 




Governors 

1 Members. 


Tear. 

President ol the Tear. 

Life, Annual. 

Life. Annual. 

Honor¬ 

ary. 

Total, 


dth Lord Middleton 
Mr. F.S.W. Cornwallis . 

4th Earl of Yarborough . 

Duke of Deyonshire, £.G. 

7th Earl of Jersey, G.C.B. 

Sir Gilbert Greenall, Bart. 

His Majesty King Geoeqk V. 
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2nd Earl of Northbrook . 
BarlofPowia . . . 

Duke of Portland, K.O. . [E.G. 

7th Duke of Bichinond and Gordon, 
Mr. Charles Adeane, C.B. 

Hon. Cecil T. Parker 

Sir J. B. Bowen-Jones, Bart. . 

H.B.H. The Prince of Wales, £.G. 

Mr. E. M. Greaves 

H.E.H. The Duke of York, £.G. 

Lt.<loI. E. W. Stanyfoith 

Mr. Ernest Mathews, C.y.O. . 

Sir Gilbert Greenall, Bart, O.V.O. 
Lord Desborough, G.O.V.O. . 

1st Viscount Tredegar, O.B E. . 

Lord Harlech, C3. 

Earl of Harewood, K.G. 

H.E.H. The Duke of Gloucester, K.G. 
Sir Arthur Hazlexigg, Bart. 

Lord Mlldmay of Flete . 

Duke of Devonshiie, E.G. 

Earl of Btiadbroke, K.C.M.G. . 
H.E.H. The Duke of Sent, X.G. 
SirMenik E. Burrell, Bt., C.B,E. 

Mr. U. Boland Burke. 


3,212 5,758 
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STATEMENT made to the Council by the Chairman of the 
Finance Committee, on presenting the Accounts for the 
year 1936. 

Mi, Adeane said the Accounts were set out in considerable 
detail and were in the hands of members, so that he did not think 
he need detain the Council at any great length. The Society began 
the year 1936 with a balance of iS,579 ; the receipts for the year 
amounted to £19,114, giving a total of £22,693. On the expenditure 
side the total payments amounted to £19,670. The balance carried 
forward at the end of the year was £3,023. 

With regard to the Balance Sheet, there had again been a slight 
depreciation in the market value of the investments. At the end 
of the year that depreciation amounted to £2,134. The new money 
invested during the year was £5,000 ; of this sum £1,667 was sub¬ 
sequently realized to meet the loss on the Bristol Show. The Reserve 
Fund investments now stood at £237,490, compared with £236,292 
at 31st December, 1936, an increase of £1,198. That the 
increase was so small was due to the depreciation in the market 
value of the investments and the loss on the Bristol Show. The 
Council would be glad to know that the sum of £3,000 originally 
paid in ooimeotion with the purchase of the lease of 16, Bedford 
Square, which ran until 1961, had now been written off. 

With regard to the Estimates for 1937, the total receipts were 
estimated at £18,387, and the total expenditure, at £18,128. The 
only item to notice was the increase under the head of Salaries. 
This was mainly due to the appointment of two new members of the 
staff. In view of the tractor trials to be held at Oxford this year, 
the sum of £300 had been provided to meet the expenditure. 



Cash at Bahhebs ahd in Hind, 
January 1, 1936 
Beserve Bund Account 
Current Account . . . . 

Petty Cash at Bank and in Hand . 

SUBSCBEPnONS 
Annual Governors 
Annual Members 
Life Governors and Members 
For previous years 

JOTTENAL or THE SOCIETY :~ 
Advertisements .... 
Sales and Beprinte 


Examinations t— 

National Diploma in Agriculture 
National Diploma in Dairying 


Miscellaneous :— 

Interest on Investments 
Income Tax refunded . 

Bank Interest 
Sales of Pamphlets, etc. 

Sales of Text Book * 

Hire of Booms . 

Donations to Society’s Funds 
Argentine Bural Society 
Park Boyal Drainage Bate . 
Bent, 12, Hanover Square . 


STATEMENT OF BECEIPTS 


£ a. d. £ a. d. £ 


U8 0 0 
3,241 2 11 
190 0 6 


1,101 0 
7,196 4 
30 7 


240 19 11 
111 6 0 


667 14 0 
414 7 7 


7,336 9 7 
, 446 6 10 
41 7 8 
28 12 4 
178 3 8 
30 9 0 
109 13 2 
260 0 0 
105 3 3 
265 16 0 


Total of Obdinaby Beobepts * 

Life Compositions of Governors and 
Members ..... 
Subscriptions for 1937 
Legacy for research re Foot and Mouth 

Disease . 

Show Account: Postage, Dec., 1935 
„ „ Prize Fund Interest 

Sales of Show Plant .... 
ArgmtiiM Bural Society 


3,579 8 


362 5 11 


982 1 7 


-8,781 0 6 


18^22 10 3) 


478 0 0 
99 11. 0 


2 4 3 
6 0 6 
5 5 6 









TS gOB THE YEAR 1936. 


xi 


IPasmenttf. £ e , d . £ «. d . £ «. d . 

GeNSRAI. ADMmrSTEATION :— 

Salaries and Wages .... 4,086 16 11 

Pensions. 474 18 11 

Legal Charges, Auditors* Fees, etc. . 422 16 11 

Rent, Rates, and House Expenses . 997 12 2 

Printing and Stationery . . . 381 16 7 

Postage, Telephone and Sundries . . 398 11 10 

-6,761 12 4 

Journal of the Society :— 

Volume 96 . 1,421 17 6 

Ee Volume 97, etc.47 16 10 

-1,469 14 4 

SoiENTEFio Departments :— 

Chemist’s Salary and Petty Cash . . 409 4 1 

Botanist’s Salary. 250 0 0 

Zoologist’s Salary .... 200 0 0 

Grant to Royal Veterinary College . 400 0 0 

Grant to Research Institute, Reading . 60 0 0 

Medal re Cattle Pathology . . . 2 13 2 

-1,311 17 3 

Examinations :— 

IMational Diploma in Agriculture . . 619 12 3 

National Diploma in Dairying . . 409 18 9 

-1,029 11 0 

Miscellaneous :— 

Grant to Research Fund . . • 1,945 0 0 

libra^: Books, etc. . . . 28 4 0 

Repairs, etc,, to House and Furniture . 37 0 7 

Medals, etc., for Long Service . . 10 6 6 

“ Elements of Agriculture,” new edition . 450 0 9 

Cleaning and Lighting Picture . . 49 5 0 

Grant to Mrs. C. Blair ... 50 0 0 

D<mation to aind another . . — 

Donation to Royal Veterinary College 
rebuilding, etc., Fimd . . . 600 0 0 

Grant rs Education Exhibit, Bristol Show 76 0 0 

„ to Grassland Congress . . 50 0 0 

Governors’ Ladies’ Badges . . 43 15 0 

Gold Medal. 23 6 0 

Argentine Rural Society . . • 260 0 0 

Park Royal Drainage Rate , , 227 6 0 

Rent, 12, Hanover Square . . • 256 16 0 

Amount set aside towards Loss on 
Shows (of this sum £1,667 9s. 5 d . met 
loss on Bristol Show) . . . 8,600 0 0 

-7,494 18 10 

.Total of Ordinary PAYMiarrs , —■' 18,067 18 9 

Agricidtural JSesearch Council : Legacy : 

Show Account: Postage, Dec., 1936 . 

Investment Account .... 

Additions to Fittings 
„ „ Show Plant 

Argentine Rural Society 

Cash at Banhers ani> in BLanb, 

December 31, 1936 
Reserve Fund Account 
Current Account. . . * • 

Petty Cash at Bank and in Hand . 








3,500 

{Add) 

6,506 

{ Lm ) 

1,960 

8,066 


CAPITAL AND BESERVE PUNB— 
As at December 31, 1936 
Show Fund— 

Contribution from Ord-'nary Account 
to Show Fund . , . . 

Leasi Loss on Bristol Show 

Grant to Local Commbtee 


ROYAL AGRICULTURAL 

BALAiTOB Sheet, 


£ s. d. £ 8 . d, £ 8 , d, 


243,886 16 3 


3,500 0 0 
1,667 9 6 


- 1,832 10 7 
246,719 6 10 


REOiErpTS Aira Payments Account— 


244,025 
(Add) I 
217 


Ordinary Receipts 
Ordinary Payments 


. 18,622 10 0 
. 18,067 13 9 


Life Compositions received in 1936 
Subscriptions in advance received in 
1935 . 


Less : Depreciation in market values 
of Investments 


Leas i Adjustment re outstanding 
Assets and Liabilities . 


DEPRECL^lTION written ofE, viz.:— 
Furniture, Fittings, etc. 

Show Plant . . . , 

Lease of 16, Bedford Square . 


— 464 

16 

3 

478 

0 

0 

134 

12 

0 

246,786 

14 

1 

2,134 

6 

9 

244,652 

8 

4 

264 

2 

2 

244,398 

6 

2 


32 6 8 
204 9 3 
100 0 0 


336 15 11 


- 244,061 10 3 


SUNDRY CREDITORS— 

Sundry Accoimts owing , 
Subscriptions for 1937received in 1936 


3,676 8 11 
99 11 0 


^,77519 11 


Note —^There are commitments in respect 
of Conixacts entered into in con¬ 
nexion with the forthcoming 
Show. 


T. B. TURNER, 


^j^,046| 


£ 24 ^, 89 ? 10 2 
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for 1935. 


166,691 

3,773 

2,997 

6,789 

2,762 

13,336 

7,277 

7,215 

11,827 

3,601 

6,097 

6,037 


236,292 

100 


311 

1,600 


1,990 

1,646 

403 


KESERVE FUND INVESTMENTS at Makket 
Peiobs on Deobmbee 31, 1936 :— 

£154,609 45. IM. Conversion Loan 3^% (1961 or 

after) @ 106f. 

£3,909 165. Od. Local Loans 3% (1912) . 

£2,840 135. 6^. Metropolitan 3% Consolidated 

Stock (1941) @ 104i. 

£6,628 l5. 6d. Dominion of Canada 4% Stock 

(1940-60) @106. 

£2,724 ll5. 7d. Metropolitan Water 3%(E) Stock 

(1963-73) @101. 

£12,234 125. 6d. Commonwealtli of Australia 4% 
Stock (1966-70) @109 

£6,800 145. 2d. Union of S. Africa 3i% Stock 

(1953-73) @106. 

£6,500 Dominion of Canada 4% Stock (1963-58) 
@113 ...... . 

£11,371 18s. Commonwealth of Australia 3|% 
Stock (1946-49) @104 

£3,430 Central Electricity Board 3^% Stock 

(1963-93) @103. 

£4,719 London, Midland & Scottish Rly. Co. 4% 
Debenture Stock @ 107^ .... 

£4,914 25.8d. Funding Loan 3% (1959-69) @1011 
£3,784 95. lOd. Ooydon Corporation 3% Stock 
(1956-8) @101 . . ... 

£3,416 8s. 4d. Railway Finance Coloration 2J% 
Guaranteed Debenture Stock (1951-2) @97^. 


LEASE OP 16 BEDFORD SQUARE 
Less Amount written off in 1936 


£ 5 . d. 

164,465 11 9 

2,961 8 0 

6,864 9 6 

2,751 16 6 

13,335 14 9 

7,208 16 0 

7,345 0 0 

11,826 16 6 

3,532 18 0 

5,072 18 6 
4,981 14 0 

3,822 6 9 

3,331 0 0 


FURNITURE, FITTINGS, FIXTURES, Eto.— 
As at December 31, 1935 .... 

Added during 1936- - . . . . 


Less Depreciation @ 10% 

PICTURES (£500) and BOOKS (£1,000) 


SHOW PLANT— 

As at December 31, 1935 
Net additions during 1936 


Less Depreciation @ 10% 

EXPENDITURE (less amounts received) re 
WOLVERHAMPTON SHOW . 

SUNDRY DEBTORS. 

RATES PAID IN ADVANCE AND INCOME 
TAX RECOVERABLE .... 
CASH AT BANKERS and in HAND— 

Reserve Fund Account . , • • • 

Invesimenl Account . • • . • 

Current Account . * ^ * 

Petty Cadx at Bank and in Hand, . 

Show Account ..... 


100 0 0 
100 0 0 


311 6 1 
12 0 0 

323 6 1 
32 6 8 


1,989 10 4 
65 2 6 

2,044 12 10 
204 9 3 


287,490 S 8 


290 19 5 
1,500 0 0 


1,840 8 7 

1,082 8 11 
822 16 10 

884 8 8 



418 0 0 

2,421 1 1 
183 12 10 

3,022 13 11 
1,953 16 7 


4,976 9 
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Examined, audited and found correct, 

8, :B'reder5cVs Place^ PRICE, WATERHOUSE & CO., 

Old Jen^, London, E.C, 2, Chartered Accountants, 

23rd, Februafy, 1937. Accountants and Auditors. 
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STATEMENT made to the Council by the Chairman of 
the Finance Committee, on presenting the Accounts 
of the Wolverhampton Show, 1937, 

Mr. Adeane moved the adoption of the paragraph in the Report 
of the Finance Committee dealing with the Show accounts. The 
surplus at the Wolverhampton Show, which had been a great 
success was, he said, £680, and would have been greater but for the 
bad weather during the last two days of the Show. This gain com¬ 
pared with a loss of £2,175 when the Society visited Wolverhampton 
in 1871. The receipts, at £44,333 showed an increase of £2,638 as 
compared with Bristol. The most important additions were under 
the head of Implements, Sale of Catalogues and Admissions to the 
Showyard. The expenditure amounted to £43,653, a small increase 
over Bristol. 

It was usual when making the report on the Show to express 
the thanks of the Council to those who had contributed to its 
success. The visit of Their Royal Highnesses the Duke and Duchess 
of Gloucester was not only an encouragement to the Society, but 
drew, as a Royal Visit always did, a great company to the Show. 
The Society received a warm welcome and generous support from 
Wolverhampton, and thanks were especially due to Lord Wrottesley, 
who very kindly placed at their disposal a portion of his park as a 
site for the Showyard ; to Sir Charles Mander, the Mayor of Wolver¬ 
hampton ; and to the Local Committee for their invaluable help in 
connection with the local fund and local organization for the Show. 
The success of the Show was greatly due to Sir Charles Mander’s 
assistance. It was difficult to express adequately the thanks of the 
Society to Mr. Burke, who had been during the year both President 
of the Society and Honorary Director of the Show, a heavy load 
to carry. (Applause.) Mr. Burke had done so to the complete 
satisfaction of everyone, and the smooth and efficient working not 
only of the Show but of all the operations of the Society were due to 
his courtesy, care and able administration during the past year. 
Mr. Burke would most certainly like the Council to associate with 
those efforts an acknowledgement of the services rendered by its 
Secretary, Mr. Turner, and the staff, (Applause.) 

The paragraph was adopted. 



STATEMENT OF RECEIPTS AND EXPENDI- 

JULY 6 to 


irigQieslOT 

10368)iow 

Xf 


£ B. d. 


2,000-[ 

Contribution from Wolverhampton\ 



Local Committee to Show Fund. . / 




Contributions to Prize Fund :— 



2,078| 

Agricultural and Breed Societies and \ 
others./ 

2,226 3 

2 

— 

Wolverhampton Local Committee 

68 0 

0 

2,078 




100 

Special DonaUan to Show . 



11,015^ 

Fees for Implements, Machines and\ 



Miscellaneous Exhibits . ./ 




Fees fob Entry of Live Stock :— 



6,m 

Members. 

6,687 7 

0 


Non-members. 

626 10 

0 

7,m 




182 

Fees for Entry of Poultry and Eggs 




Other Entry Fees s— 



144 

Produce. 

102 19 

0 

166 

Horse-jumping Competitions 

160 0 

0 

31 

Plantations Competition . 

13 11 

0 

47 

Butter-makihg Competitions 

7^38 15 

0 

378 

Catalogue :— 



774 

Advertising in Catalogue and extra lines 

853 11 

3 

731 

Sales of Catalogue .... 
Sales of Daily Programmes 

926 7 

8 

48 

41 6 

9 

1,653 

Admissions to Showyard :— 



989 

Tuesday, July 6, @ Sa. . 

1,064 10 

0 

2,899 

Wednesday, July 7, @ 5a. and 3a. 

4,088 10 

5 

2,814 

Thursday, July 8, @ 3a. . 

4,148 17 

8 

2,053 

Friday, July 9, @ 2a. 6d. . 

1,225 11 

2 

780 

Saturday, July 10, @ la. . 

616 19 

3 

186 

Season llokete .... 

183 14 

a 

804 

Day and other Tickets 

749 7 11 

10,^5 




28M68r 

Carried forward * 




£ a. d. 
2,000 0 0 

2,293 8 2 

11,887 0 10 

7,818 17 0 
171 5 0 

815 S 0 

1,821 5 8 


12,087 10 11 
£87,848 7 7 
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TURE OF THE SHOW AT WOLVERHAMPTON, 
JULY 10, 1937. 


Figures foi 
1986 Show 

£ 


ISx|)8n3lttttre 

Cost of Erbction and Maintenance op 
Showyard 


Hire of Sleepers 
Hire of Canvas 
Excavating Post Holes 


£ 8. d. 


Tr^ferring Society’s permanent build- "I 
ings from Bristol and re-erecting at > 2,342 5 3 

Wolverhampton . . . . J 

Fencing round Showyard . . . 560 5 8 

Implement Shedding . . . 2,160 7 0 

Stock Shedding and Sleeping Boxes . 6,589 17 8 

Grand Stand, Offices, Eings, Signs, etc. 2,668 18 7 

General Labour, Horse and Motor Bore 1,368 14 1 


229 14 4 
1,820 8 1 


17,740 10 8 


Surveyor :— 

Salary, Travelling and Sundry Expenses 738 10 0 

Clerkof Works I Salary, Travelling, etc. 299 1 3 


1,087 11 3 


Printing ;— 

General Printing, Prize Sheet, Tickets, 

etc. 

Catalogue, Award Lists and Jumping 
Programmes .... 


656 13 II 
1,115 3 6 


1,771 17 4 


Advertising 

Newspaper Advertising . . . 910 1 10 

Bffiposting and Window Cards, etc. . 347 4 4 

Advertisement Boards . , . 109 11 5 


1,866 17 7 


Postage, Carriage, bto. 


192 16 10 


Amount op Prizes Awarded (including 
£2,293 3s. 2d. given by various 
Societies and others—per contra) 


12,504 3 2 


Forage for Live Stock . 


Judges of Stock ; Fees and 


550 5 9 


"1*36,274 


Oarpi^ forward , 


£36,091 8 11 



XX 


Statement of Receipts and Expenditure 





XXI 


OF THE Show at Wolverhampton (continued.) 


680 ^ 


1 , 239 < 



(contd,). £ s. d. £ s. d. 


Brought forward 
OmBEAL AOMINISTBATIOir :— 

Honorary Director: —^Travelling, Enter 

taming, etc. 

Stewards and Assistcmts: — Stock, Hospi 
taUty, Mefreshmenta and Implements 
Personal and Railway Expenses 
Secretary and Staff: —^Travelling, Mai-n 

tenance, etc. 

General Management ;—^Finance Stew¬ 
ards, Grand Stand Men, Turnstile 
Men, Bank StafE, £266 Is. Od. ; Cata¬ 
logue Sellers, £111 7a. 4d.; Foremen 
and Yardmen, £214 18a. 4d. ; Gate¬ 
keepers, £116 6a. 3d. ; Commission 
air^, £21 16a. Id. . 

VeteHna/iy Depmiment :—^Inspectors . 
Engimermg Departme/rdi i —Consulting'! 

Engineer./ 

Police. 


36,091 8 11 


267 13 8 


203 18 1 


622 0 5 


y 719 15 6 


126 9 
178 17 
397 10 


Genbral Showyard abb MisoELLABEOtrs Expenses 
Zlfliry .'—Building, £522 14a. 6d. 

Steward, Ass^ants and Staff, 

£287 2a, 6d.; Milk, £262 16a. Od.; 

Utensils, £102 6a. 6d.; Engineeis, 

£107 2a. 4d.; Miscellaneous, 

£100 9a. 3d.^ 

Poul^ and Produce .-—Buildings, 

2d,; Miscellaneous, 


£376 9a, 

£188 4a. 4d. , 
Flower Show 
£498 lA. 
£206 Oa. lOd. 
Motor Parks 


-Hire 

8d.; 


of Tents, etc,. 
Miscellaneous, 


-Tents, Offices, etc. 
Plantations Competition . 

Forestry Tent and Miscellaneous 
Military Display and Band 
Hire of Furniture , 

Boyal and OfOoial Luncheons . 

St. John Ambulance 
Insurance . . 

Medals and Expenses re Cups . 
Badges and Bosettes 
New Implements:—^Testing and Medals 
Bristol Show :—outstanding items 
Sundry eapenses . 


Credit Balance 


136 2 
78 2 
6 12 
363 16 


2,506 5 4 


1,382 10 0 


y 664 13 6 


y 704 2 6 


69 6 10 
49 14 2 
257 3 
782 11 
310 10 
121 8 
64 6 
95 10 


- 5,055 14 B 

£43,653 8 11 
680 6 8 

£44,383 15 7 





xxii Gensral Meeting, July 8, 1937. 

Iprocccbinga at (Beneral fiDeeting of (Bovcrnore 
anb flDembere 

HBT.P ZN SEE CONEEBEltCS XEXT VS WOLVEEEASIPTON SHOWTAAD, 

at 11.30 a.m., THURSDAY, JULY 8th, 1937, 

HR. U. ROLAND BURKE (Preddent) IN THE CHAIR. 

The PSiESiDENT said that before proceeding with the business that morning 
he felt that it would be only fitting that he should make some reference to the 
very sad loss which not only the Society but the whole country h^ sustained 
in the passing of Lord £)mle. During his long and useful life he gained distinc¬ 
tion in many directions, more especially in literature on agriculture matters, 
among his writings being that hjstoric^ work, “ English Farming, Past and 
Present.** As Agent-in-Chief for the Duke of Be^ord he had had a long experi¬ 
ence of land administration, and, during that critical period from 1916 to 
1919 he had been President of the Board of Agriculture. Two years ago the 
Society’s Gold Medal for distinguished service to agriculture had been con¬ 
ferred on him and he was made an honorary member of the Society. 

It was impossible for him, the President said, to add to the tribute paid to 
Lord Ernie by the then President, H.B.H. The Duke of Kent, when presenting 
the Gkfid Me^, but all would agree that they had lost a learned and experi¬ 
enced agriculturist and a great friend. He wes sure that the Meeting would 
widx him to convey to the relatives of Lord Ernie, in the name of the Society, 
their heartfelt regrets at his passing. 

Members stood in silence for a moment as a tribute. 

Continuing, the President said it was 66 since the Society last visited 

Wolverhampton and, juc^ing from what he had read about the meeting of 
1671, the Show this year appeared to be taking place in much happier circum¬ 
stances. The previous Wolverhampton Show was held on the Duke of Cleve¬ 
land’s racecourse, a low-lying area of land which was richly irrigated by the 
sewage of the town. He hoped he was not causing any embarrassment to 
the Medical Officer of Health, but apparently that was the case^ It had never 
stopped raining before and during the Show, and he had read in a cutting 
from a newi^per of the time that people went so far as to pay men to cany 
them on their backs from one part of the Showyard to another. That soA 
of thing was not likely to take place this year* 

They were extremely indebted to Lord Wrottesley for having placed that 
excellent site at the disposal of the Society. They had, of course, had many 
good sites in the past, but he thought that Wrottesley Park was one of the 
nicest, if not the nicest, they had ever had for the Royal Show. 

Ever since the idea was first mooted that they should come to Wolver¬ 
hampton, the present Mayor, Sir Charles Mander, and his predecessor, Coun¬ 
cillor Whittaker, had done everything possible to pave the way for holding 
the Show there, and, although it would be embodied in a resolution to be 
submitted later, he would like to express his own and the Society’s thanl® to 
them and to everybody in Wolverhampton who had assisted to bring about 
this Show. 

It was impossible for him to thank everyone by name, but he would like 
specially to mention Mr. Robinson, the Borough Engineer, who had helped 
very much with the preparation of the showground, where a great deal of work 
was necessary which could only be done by the Local Authority. Mr. Robin¬ 
son had done everything that was possible. He also desired to express his 
thanks to the Press, pa^cularly to the JSIoBpresa and Star» They had gone 
out of their way to provide publicity for the Show, and had worked with 
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their colleagues of various provincial papers over a wide area, including 
Birmingham, and had gone all out to keep the Show before the public for 
many months* If they had a big crowd at the Show it would be almost entirely 
due to the efforts the Press had made. 

The President made a special appeal to the Governors and Members 
present to assist the Council in their efforts to increase the Membership of 
the Society, in which there had been a considerable <^op during the last few 
years. He espressed the hope that every one of them would do all in his 
power to get new subscribers before next year, when the Show would be held 
in Cardiff, and the following year, which would be the Society’s Centenary, 
and the Show would be held at Windsor. He trusted that by the time the 
Centenary came along the Membership would again be brought back to what 
it was in the year 1926. 

Thanks to Mayor and Corporation and 
Local Committee. 

Col. Stanyforth: said the duty had been entrusted to him of moving 
“ That the best thanks of the Society are due and are hereby tendered to the 
Mayor and Corporation of Wolverhampton and the Local Committee for 
their cordial reception of the Society and their efforts to promote the success 
of the Show.** In the ordinary course of events this motion would have been 
proposed by the Honorary Director, but the Honorary Director this year 
was also the President. {Applause). Hearly everything he had been going to 
say had already been said by the President, but of course Idr. Burke had 
far more knowledge than anyone else of the work of the Mayor and Corporation 
and Local Committee. Goix^ about the country with the Show, the Society 
naturally came in contact with many Lord Mayors and Mayors, and to those 
who did not realise the responsibility placed on the Chief Magistrates and 
Corporations of the places visited he might say that it really d^ended upon 
them what degree of success resulted from the visit of the Show. He ventured 
to say that the Society had never met with more sympathy, hard work and 
help than in Wolverhampton, and they were very much indebted to Sir 
Charles Hander for his active interest during and before his term of office 
as Mayor. With the Corporation and Local Committee he had done everything 
possible to make the Show a success, and he thought they might congratulate 
him and congratulate themselves on arranging with the clerk of the weather 
for such fine weather as the Show had been favoured with up to the present. 
At an agricultural show that was most important. No one would visit an 
exhibition of that character in teeming rain. He wished to emphasise that 
this was no formal resolution but a sincere recognition of the real hard work 
which had been put in both before and during the Show. (Applause.) 

Major C. 0. Hansford had very great pleasure in seconding the motion 
which had been so very well put by Col. Stanyforth, He, the spes^er, had 
had some experience of the work which fell to the lot of the Local Committee 
in connection with the Show at Bristol last year, where unfortuiiately they 
did not have such a satisfactory liaison with the derk of the weather. 

The resolution of thanks was passed unanimously. 

The Mayor of WolvfbRamfxon (Sir Charles Mander) said that Mr. Burke 
had made some derogatory remarks about their sewage disposal on the occa* 
sion of the Society’s last visit, but he could assure them that since 1871, 
when the Show was last at Wolverhampton, times had ^eatly changed and 
the town now disposed of its sew^e in a much more efficient manner than in 
those early days. He did not think they need fear that the Medical Officer 
of Health would take any exception to the ireferenoe which, had been made, 
Wolverhampton was now in the forefront in matters of . that kind. 

deferring to Lord Wrottesley, he said that the opinion appeared to be 
commonly held that hk Lordship was making a good thing out of the Show. 
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But they knew, and the Council knew, and he wished to say it publicly, that 
Lord Wrottesley had given the ground free and would not make one penny 
out of it; and that, he thought, should be the attitude of any large owner 
of land on which the Show took place in future. 

Personally, his chief task had been the raising of the Local Fund for the 
preparation of the ground, putting the surface in order, subsequently restoring 
it to its pristine condition after the Show, and compensating the tenant. 
It had been a difficult matter to persuade manufacturers in the district that 
the Boyal Show was going to do them any good, and to show a noan who, for 
instance, made bicycle gearing that he would sell more; but he had not 
attempted to put that argmnent before them. What he had said to them was, 
that the Show came to their town, perhaps three times in a couple of centuries, 
and it was their duty to support the Show on its infrequent visits. It was part 
of the duty of everyone to support the premier show of England. It was rather 
on that basis that he had been able to collect more than £6,000. Those 
noanufacturers had since said, ** Let us hope that the Royal Show will come 
more frequently in future.” 

He was sure that the attendance up to the present and the attendance 
during the next two dayrs would induce the Council to come again, not every 
year, but perhaps once in a generation. He was sure some successor of his 
would welcome a suggestion of a Wolverhampton Show in, say, 1970. 

When he had first met 3\fr. Burke he had realized that he was a man that 
one could work with harmoniously and be proud to work for, and it was largely 
due to his encoura^ment that Wolverhampton Corporation and their staff 
had done so ^lendidly. In Mr. Robinson, the Borough Engineer, they had 
a man par exceUmce who was able to carry out the job. He aSo paid a tribute 
to the work put in by Mr. Margary, their Electrical Engineer, and Mr. 
McMillan, their Water Engineer. He would also like to thank Mr. Heckle, 
their Development Officer, who all through had been his right-hand man. 
The Town Clerk was Honorary Secretary and Mr. Heckle was designated 
Assistant Honorary Secretary. The whole of the work had fallen on his 
shoulders* 

The drop in membership had been mentioned by the President. He himself 
was not yet a Member of ^e Society, but he now proposed to set an example 
by becoming an annual subscriber. 

In conclusion, he wished to say that he very much appreciated the manner 
in which the resolution of thanks had been accorded by the Meeting. 

Suggestions Invited. 

The Pbesidekt, in accordance with time-honoured custom, enc^uired 
whether any Governor or Member had any remark to make or suggestion to 
offer for the consideration of the Council. 

Ko one rose to take advantage of this invitation. 

Thanks to President. 

Major Sbymotjb Mead said it was his privilege to propose a vote of thanks 
to Mr. Burke^ for his services in the Chair during the year. Everyone who 
had worked with Mr, Burke knew how much he had done to make the Wolver¬ 
hampton Show a success. In this he had spared no effort, and they were 
very much indebted to him. 

Captain R. Maodoe'AIiU Bt7chaitai 7 seconded the motion, which was put 
to the Meeting and carried by acclamation. 

Mr. BxraxE acknowledged the resolution of thanks to for what he 

done to further the success of the Show. In return, he could only express 
his own thanks to everyone—to the Council, to the Stewards of the Show, 
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and all who had helped him in. his duties. This year he was endeavouring to 
carry out the two-fold duty of President and Honorary Director. Before 
starting on this task he had been rather nervous as to how he would be able to 
do it, but everyone had been so kind that his work had been lightened. They 
had been favoured so far with fine weather €uid the Show had made a very good 
start. He hoped that the fine weather would continue for the rest of the 
week, but whatever the financial result might be, he felt confident that every¬ 
thing^ possible had been done by the Mayor of Wolverhampton and those 
associated with him for the success of the Show. It had given him much 
pleasure to accept the great honour, for it was one that did not fall to everyone. 

Mr. Burke concluded by saying that he had that morning received a letter 
from an old friend of his who had watched his progress since he was a boy. 
This friend had sent his good wishes in a rhyme, the reading of which afforded 
much amusement to those present. In this, reference was made to Noah as 
the organiser of the first livestock show. 


procecbings at tbe annual General flDeeting of 
©overnoro anb fiDcmbers 

HELD AT THE SOCIETY'S HOUSE, X6, BEDFORD SQUARE, lOHDOH, W.C. 1, 

On WEDNESDAY, DECEMBER 8th, 1937, at 12 noon. 

MR U. ROLAND BURKE (President) IN THE CHAIR. 

The President : My Lords, Ladies and Gentlemen, a year has passed 
since* you did me the great honour of electing me as President of the Society. 
1 had at that time considerable hesitation in undertaking the duties, combined 
with those of Honorary Director of the Show. I can only say that whatever 
qualms I had at that time in acceptmg the dual position were unnecessary, 
for the friendly help that I have received from members of the Council and 
indeed from everyone connected with the Society has made my duties light, 
and I am most grateful to all who have helped me, during a rather strenuous 
year, to carry out my duties in a mannei* which I hope has been acceptable 
to you. (Applause.) 

The work of the Society during the year is very fully set out in the Report 
of the Council, which I trust you have all read, and I need not detain you 
by any lengthy reference to it; but there are a few matters to which I should 
like to refer without taking up too much of your time. 

First of all, with regard to the Wolverhampton Show, which I am confident 
all who attended it will agree was a very great success, the attendance, 
on the first three days was excellent and we had most beautiful weather, 
but unfortunately the weather broke down in the latter part of the week, 
which naturally ^ected the gate receipts. I am pleased, however, to be able 
to report to you to-day that, as you see from the Show Accounts which 
have been placed in your hands, the Wolverhampton Show yielded a profit, of 
nearly £700. 

The Show was honoured by the presence of Their Royal Highnesses the 
Duke and Duchess of Gloucester, who wrote me a very kind letter saying how 
much they had enjoyed their visit. 

We also had a very large number of visitor's from overseas, and numerous 
letters have been received from them saying how very much they appreciated 
the arrangements which had been ma<ie for their eomfort and welfare. , Their; 
visit natumlly had a very favourable efiect, on the export trade, both in stock 
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and in machinery, and from enquiries I have made I think that the Wolver¬ 
hampton Show was an excellent one for business generally. 

, I cannot close these remarks on the Wolverhampton Show without express¬ 
ing my sincere thanks to Sir Charles Mander (the Mayor of Wolverhampton), 
the Town Council and aU the officials of the town, to Lord Wrottesley, for 
lending us an extremely good site in his park, and to a great many others in a 
wide area in that part of England, who did everything possible to help to make 
the Show a success. 

Since the Council have been good enough to elect me Honorary Director 
of the Show for the coming year, which I very much appreciate, I should like 
to say a word or two about our visit to Cardiff. All the preliminaiy arrange¬ 
ments are well in hand, and I think I can go so far as to say that success is 
assured. Lord Bute has once again come forward and offered us the same site 
adjoining the Castle, which has done duty for the Koyal Show on two previous 
occasions. Further, you are shortly going to elect Lord Plymouth as President 
for the year 1938, and I cannot imagine, from my visits to Cardiff and the 
knowledge I have of the people there, that there is anything which will give 
greater satisfaction, both in Cardiff and in South Wales generally, than 
Lord Plymouth’s election as President. I should like to take this opportunity 
of assuring him that he will receive from me and from everyone connected 
with the management of the affairs of the Society every possible help, in our 
endeavours to make his year of office a very pleasant one and the Cardiff 
Show an outstanding success. (“ Hear, hear.”) 

In 1939 (to go a year further) we shall be celebrating, as you know, the 
Centenary of th& Society, and it is my privilege to announce to you to-day 
that His Majesty the King has been graciously pleased to confer a great honotir 
on the Society by signifying his intention to be our President during that year. 
(Applause.) PuJ^her, the Commissioners of Crown Lands, with the gracious 
approval of BQs Majesty, have given their consent to the Show being held in 
a portion of Windsor Great Park. The preliminary arrangements as to the 
methods of celebrating this event are under the consideration of the Council. 
I trust that the Windsor Show will be a landmark in the history of the Society 
and that we shall all join together in our efforts to make it worthy of the 
occasion. (“ Hear, hear,” and applause.) 

I should like to say a word in regard to the paragraph of the Keport dealing 
with the Membership of the Society, You will see from the Report that 
we have now only 8,800 members; there has been a steady decline in recent 
years, and I am sure you will agree that this is not what it should be. I 
want to appeal to all Governors and Members to assist the Council in every 
possible way in the efforts they are maldng to increase the membership 
and bring it up to a figure in keeping with the great traditions of the Society 
and in support of the invaluable work that it is doing year after ye^r. It is only 
by personal effort that this can be achieved, by pointing out to non-members 
not only the privileges that they will gain by joining the Society but also 
that we want their help in carrying out our work. 

With regard to the privileges, I have to, announce to you that the Council 
decided at their meeting to-day that Members will not in future be asked to 
pay any fees at all for advice or assistance from the Royal Veterinary College, 
nor fees to the Society’s Consulting Chemist or its other advisers. These 
services in future will be entirely free. Hear, hear.”) I feel that that 
will be very greatly appreciated by the Members, 

Further, arrangements are being made to add to the comfort of Members 
attending our Annual Show. It is propc^ed that improvements shall be carried 
out in the Members’ Pavilion and that increased accommodation for Members 
on the Grand Stand shall be provided. 

Is it too much to express the hope that by 1939, the Centenary of this 
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Society, under the Presidency of His Majesty the King, we may be able to 
announce a membership just double that of to-day ? I appeal to our 
Governors and Members to use their personal eSorts to try to bring that about. 

1 close these remarks without saying how much I should to 

thank the Council, the Governors and Members for the great kindness which 
during my year of office, and Mr. Turner and our excellent 
staff for the valuable assistance they have given me throughout the year. It 
has not only rendered things easy for me, but made my year of o£S.ce an 
extremely happy one. (Applause.) 


Balance Sheet. 

The President : My first duty is the presentation of the Balance Sheet 
for 1936 and the Accounts of the Wolverhampton Show, both of which are 
m your hands. 

Report of the Council. 

The President : The Report of the Council has been printed and circu¬ 
lated. May we take it as read ? (Agreed.) I will ask Mr. R. S. Walters to 
move its adoption. 

Mr. R. S. Walters : TUSr. President, My Lords, Ladies and Gentlemen, 
as a Member of the Society living in the Midlands, I should to congratulate 
the Council of the Royal Agricultural Society not only upon a most successful 
Show at Wolverhampton last summer, but also upon the increased Privileges 
which it is proposed to give to the Members. Whilst I have always felt that 
the pound or the guinea (I forget which it is) subscription which Members of 
the Society pay is one of the most profitable investments which a farmer can 
make in this country, I am quite sure that the concessions which have been 
suggested to-day should materially help to increase the membership of the 
Society. 

The Wolverhampton Show, as you have said. Sir, was a great success. 
It IS customary, I believe, for the mover of this resolution to be critical, but 
it IS difiicult for me to be critical, because the Wolverhampton Show was such 
a success; but I ^ould just like to mention the motor facilities, or rather the 
lack of motor facilities, on the first evening of the Show, when I think it was 
suggested that we should visit or go in the direction of Bridgnorth, in the hope 
that we should find ourselves somewhere. I am rather inclined to think that 
several members of the Council took that route, and therefore the route was 
changed on the next day. Personally, I never follow the route laid down by the 
R.A,C. If I wish to go south-east, I invcmably turn north-west. I ta^ the 
second turn on the right, and I take the further second turn on the ri^t, 
and I find myself in the correct direction, and I recommend the members of 
the Council to do likewise. 

You have mentioned Windsor, Sir, May I make a suggestion, again nbt 
in the way of criticism ? I remember that some seven or eight years ago, at 
the Agricultural Hall, I was bold enough to suggest that that long-suffering 
class of members, the exhibitors of live stoci^ should have a slight redaction 
in their entrance fees. As I see that the Society is bubbling over with funds 
—and it will bubble overt© a still greater extent in the near future^—^Ivehtum 
to suggest, for the consideration of the Council, that we should have, to 
celebrate the Centenary Show at Windsor, a further sli^t reduction in the 
entry fees. 

With those few remarks and with every cordiality I congratulate the 
Council on the work they are. doing, on the great success of the Wolver¬ 
hampton Show, and on the great success of the work in general. 

I have much pleasure in moving the adoption of the Report. 
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The Hon. AiiEX. Pabker : llr. President, My Lords, Ladies and Gentle¬ 
men, it gives me great pleasure to second the resolution which is before you. 
I think the Report is very full and very interesting. 

There is just one point that I should like to mention, that is, that I entirely 
agree with the President when he says that the acquisition of members depends 
entirely on the personal element. I am quite sure that circulars, and propa¬ 
ganda of that sort, are of very little use, but that any number of members 
can be obtained if people will take the trouble to use their personal influence 
to secure them. For myself, I shall be very glad to do what I can in the 
matter. 

The motion was put to the meeting by the President and was carried. 

Election of President. 

The Pbesidbnt ; The next item on the agenda is the election of the Presi¬ 
dent, and I call upon Mr. Adeane to move the resolution. 

Mr. Adeajte : IVIr. President, My Lords, Ladies and Gentlemen, I have 
the pleasure and honour to move that the Earl of Plymouth be elected Presi¬ 
dent of the Society to hold office until the next ensuing Annual General 
Meeting. 

I move this resolution with very great confidence, because Lord Plymouth 
pos^sses all those qualificaticns which are desirable in the President of this 
Society, He jomed the Society in 1928 ; he is a great landowner and there¬ 
fore mterested in agriculture; he breeds Guernsey cattle; he lives close to 
Cardifl, which we visit next year ; and he is Lord Lieutenant of 
Glamorgan. I am quite sure that, as the President has said, the election of 
Lord Plymouth will be most popular in Wales. (Applause,} 

When Lord Plymouth was asked to allow himself to be nominated as 
President for the coming year, he was somewhat diffident, because, being 
the Chainnan of a very important Committee, he thought lie might not be 
able, to attend all the meetings of the Council. We were able to assure hTm 
that we were aware of the great work he was doing for the country and that 
we should welcome him here whenever he could attend. Our work here is 
non-contentious; we all speak one language (laughter) ; and it may b© quite 
restful for Lord Plymouth to come here to the Chair of this Society arfter the 
stress and turmoil of international politics. 

I am sure that Lord Plymouth’s election to-day will ei^ure the success 
of the Society in the coming year, in so far as any human agency can ensure 
anything. 

I beg to move. (Applause,) 

The Pbbsident : I will ask Mr, Hubert Alexander to second the resolution* 

Mr. Hubeet AiiExaioiee : Mr. President, My Lords, Ladies and Gentle¬ 
men, it is a very great privilege and a very great pleasure to me to second the 
motion proposed by Mr. Adeane. 

Coming^ I do from the county where his lordship lives and coming from 
the city of Card^, where the Show is to be held next year,, I can say that it 
SSr c^rict the greatest possible pleasure to hear that the Earl of 

Plymouth h^ been elected our President. It is a district where he holds’ 
an honoured ^e, where he is esteemed and, I think I may say without 
hesitation and without exaggeration, beloved by all membere of the com- 
mimty. (Applause.) He is a generous patron, he is a considerate landlord 
md one who recognizes in the fullest sense of the word the obligations attached 
to the many high offices that he holds. (Applause.) , 

The motion was carried with acclainati(m^ 
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Lord Plymouth : Mr. President, My Lords, Ladies and Gentlemen, I 
am indeed, very conscious of the honour that you have done me in electing me 
yc^’ President for the coming year. I should like to thank very warmly 
mdeed both Mr. Adeane and Mr. Alexander for the very generous words which 
they used in recommending my election to you. It is a particulsir pleasure 
to me that Mr. Adeane should have consented to make proposal, not only 
because of our close family connection and the memory of many happy days 
spent at Babraham whilst I was at Cambridge, but also because of the eminenb 
part that Mr. Adeane has played for so many years in the activities of this 
great Society. (“ Hear, hear.”) It is an equal pleasure to me that Mr. Alexan- 
der should have consented to second this proposal, because, as he has said, 
we both come from South Wales, and I have had fehe opportunity and the 
privilege of working with him for many years in that part of the country. 

Ladies and Gentlemen, I honestly feel that I am not as well qualided as 
many of my predecessors to hold the important office to which you have 
elected me. I am not and I have never professed to be a great authority on 
agriculture. As Mr. Adeane Imdly pointed out, I have always taken the 
very deepest interest in the agricultural industryj, but, when I look round this 
room and see the faces of so many acknowledged authorities on this subject, 
I cannot but approach my task with a good deal of diffidence. At the same 
time, I assure you that I am determined to do everything I possibly can to 
make my year of office as great a success as possible, and I feel certain that 
the people of Cebrdifi will come together to do what they can to further the 
interests of this Society at its Show there and will also do everything in their 
power to naake the Cardiff Show of 1938 a really great success. 

I only wish that I was rather more free than I am, to enable me to devote 
more time to the work of this Society whilst I am in office, because I do dislike 
treating any position I hold as a sinecure. I will attend all the meetings I 
possibly can, but you will appreciate, l am sure, the difficulty of the position 
in which I have been placed. I am very much encouraged by the fact that 
Mr. Burke has assured me not only that he will give me every possible assist¬ 
ance at any time, but that the whole Council will do the same. I can only 
hope that, as a result of that help, for which I am deeply grateful, my short¬ 
comings mi\ not be as apparent as they might otherwise be. 

My Lords, Ladies and Gentlemen, I thank you again very much indeed 
for tms great honour that you have done me, and I assure you that I will do 
the very best I can to further the interests of the Society during my year of 
office. (Applause.) 

Election of Trustees. 


The Pbksibbkt ; The next business on the agenda is the election of 
Trustees. It is customary for the Trustees to be elected by a show of hands. 
The names of the present Trustees who are, under Bye-law 141, recommended 
by the Council for re-election, arc printed in List “ A ” on the agenda paper, 
and I will now ask you to signify in the usual maimer whether it is your 
pleasure that these twelve noblemen and gentlemen should be elected 
Trustees of the Society to hold office imtil the next enfeuing Annu^ General 
Meeting. 


The names were as follows :— 

H.E.H. The Bake of Gloucester, X.G., York House, St. James’s Palace, S.W.I. 
H.E.H. The Duke of Eent, K.G., 3, Belgzave Square, S.W.I. 

Charles Adeane, O.B., Babraham Hall, Canibridge. 

Duke of Bedford, KG., Wobrra Abbey, Bedfoffishka . 

Sir Merrik E. Burrell, Bt., C,B.E., Floodgates, West Grmstead. 

Percy dratohley, SunninghlU Lodge, Aswt JSerkshire. 

Lord Daresbury.aV.O., Walton H^.Wa^gto. 

Duke of Devonshke, K.G.* Chatswt^h, Bakei^, D^byshire. 

Lord Harlech, K.O.B. JBrogyntyn, Oswertry, toopsMre. 

Sk Artoiu Hadeilra, BW Eos^y^H^ lAteestershh^ 
LordHUdinMrofKete,Ilete,lT^bridM,3)evon. 

Lt-Ool. E. W. Stonyforth, CS., Hkk Hamin^ 
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A show of hands was taken, and the Trustees were re-elected, 

Election of Vice-Presidents. 

The PRESIDENT : The next item on the agenda is the election, of Vice- 
Presidents. I will ask you to signify by a show of hands whether it is your 
pleasure that the present Vice-Presidents, whose names are printed in list 
“ B,” should be re-elected to hold office until the next ensuing Annual General 
Meeting. 

The names were as follows :— 

TT. Boland Burke, Bdensor House, Bakewell, Derbyshire._ 

Col. The Right Hon. Sir G. L. Courthope, Bt., M.C., M.P., WhiUgh, Sussex. 

Earl of Derby, E:.<^ Knowsley, Prescot, Lancashire. 

Lord Desborough, E-G., Taplow Court, Maidenhead. 

John Evens, Burton, Lincoln. 

R. M. Greaves, Wem, Portmadoc, Horth Wales. 

Earl of Harewood, K.G., Harewood House, Leeds. 

William Harrison, Albion Iron Works, Leigh, Lancashire. 

Lord Hastings, Melton Constable Park, Norfolk. 

Duke of Portland, K.G., Welbeck Abbey, Worksop, Notts. 

Earl of Powis, Fowls Castle, Welshpool, Mont. 

Earl of Stiadbroke, E.C.M.G., Henham Hall, Wangford, Beccles. 

A show of hands was taken, and the Vice-Presidents were re-elected. 

Election of Professional Accountants and Auditors. 

Mr. E. Chawneb : Mr. President, My Lords. Ladies and Gentlemen, I 
have the honour to move that Messrs. Price, Waterhouse & Co. be re-elected 
as Professional Accountants and Auditors for the ensuing year. 

Mr. CtiYDE Higgs : I have pleasure in seconding that resolution. 

The motion was carried. 

Election of Ordinary Members of Council. 

The PKESiDBisrT ; Under the Bye-laws, the requisite measures have been 
taken to fill the vacancies on the Council in the representation of the Districts 
in Group B.” As Chairman, I have now formaQy to report to the Annual 
General Meeting the names and addresses of the Ordinary Members of the 
Council who have been elected by the several Divisions, in order that the 
meeting may, in the words of the Bye-law, “ take oogmsance of their election.” 
This duty I formally fulfil by placing before you List “ C,” on pages 3 and 
4 of the printed agenda paper, in which the names of the newly elected members 
are specially marked. 

The names were as follows ;— 

Durham: Albert Weightmau, Middle Heiringtou Farm, Sunderland. 

Yorks. (West Riding): C. W. H. Glossop, Bramwith Hall, near Doncaster. 

Nottin^m: Thomas Forshaw, The Stud, Carlton-on-Trent, Newark. 

Leicester : W. Lindsay Everard, M.P., Ratcliffs HaB, Iicicester. 

Rutland : Gapt. W. J. Baird, Deanscroft, Oakham. 

Suffolk: Major Norman Everett, Rusnmerc, Ipswich, and Fred Smith, Deben 
Haugh, Woodbridge, 

Buckingbam: B. J. Gates, Pembury, Tiing. 

Essex : Sir Walter GllbeyJ5t., Elsenham Hall, Blsenham. 

London: John Bell, The Hall, Thiisk, Yorks.^ and Lt,-Col. Sir Archibald G. Weigall, 
£:.G.M,G., En^emere, Ascot, Berks. 

Shropshire: William Everall, Berwick Mount, Shrewsbury, and J. Morris Belcher, 
Tibberton Manor, Wellington. 

Hereford: William Smith, The Leen, Pembridge, Leominster. 

South Wales: Capt. Hugh A. Christy, Llangoed, Llyswen, Breconshire. 

Devon: Sir J. F. Shelley, Bt., Shobrooke Park, Crediton. 

Wiltshire ; The Earl of Radnor, Longford Castle, Salisbury. 

Surrey; R. Borlase Matthews, Greater Felcouit, ^st Grinstead. 

Resolution of Council on Foot and Mouth Disease* 

The President ; Before asking whether any Governor or MEember has 
any remark to make or suggestion to offer, I should like to import to the 
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nxeeting that the Oounoil this morning unanimously passed a resolution 
with regard to the slaughter policy in foot and mouth disease, arising out of 
the present outbreak of that disease. The wording of the resolution is as 
follows :— 

“ The Council of the Royal Agricultural Society of England desires to 
reiterate its xmanimous opinion that in the present state of scientidc 
knowledge of foot and mouth disease the only effective defence in t.bift 
country against the spread of the disease is the prevailing policy of 
slaughter of all infected animals and all contacts. The Council desires 
therefore to assure His Majesty’s Government of its full support in the 
policy now in operation.” 

It was resolved that that resolution should be forwarded to the Minister 
of Agriculture. (“ Hear, hear.”) 

I thought the Greneral Meeting might like to know of that resolution, and 
I feel sure that you will support it. We want to give a message to the Govern¬ 
ment that this Society fully supports them in the action wlu‘ch they are taking 
in their efforts to stamp out this disease, and we feel that this policy of 
slaughter is the only possible one to be pursued. I am sure that the Govern¬ 
ment will have the support of this meeting. 

If any Governor or Member would like to speak on this matter we should 
be very glad to hear what he has to say. 

1 take it that that resolution has the approval of the meeting. (Agreed.) 


Members* Suggestions. 

I will now ask whether any Governor or Member has any remark to make 
or suggestion to offer that may be referred to the Council for their considera¬ 
tion. 

Mr. Geokge Wood : Mr. President, My Lords, Ladies and Gentlemen, I 
should like this Society to use its influence to have tractor lubricating oils 
brought within the ambit of the Fertilisers and Feeding Stuffs Act, so that 
in all transactions involving 5 gallons or more the dash point, cold set, and 
viscosities at certain temperatures must be stated on the invoice. 

I should also like the Society to use its influence to see that the farmer’s 
independence, as far as road haulage is concerned, be not curtailed, so that as 
horses are partly replaced by tractors the same freedom of the road should be 
extended to the tractor power that has alwaj^ been the right of the horse 
power; that is, freedom from tax and no restriction as to age of driver. 

Captain Rolxbj : The railway companies issue a useful time-table in; 
connection with the Society’s Show, but often the first time I see it is 
on the Showground. , I have been in communication with the railway com¬ 
panies this year and asked them to let me have the time-table six weeks 
at least before the Show, and I would suggest that this Society, having 
more power than the people I represent, might ask the rafl-way eoinpanies 
to bring out the time-table at least six weeks before the Show. I further 
suggest that a oppy be sent to all the clubs in London; it might bring to 
the notice of people that there is such a body as the Roy^d Agripultur^ 
Society and members of those dubs might attend the Show. 

' The Pbxsidbitx : 1 am sure the remarks and suggestions you have made, 
Mr. Wood and Captain Rolfe, will receive the careful consideration of the 
Ooxmoil at their next meeting. 

Mr. OnowxxY : X should like to make a suggestion about membership^ 
X belong to the H^hland and A^oultural Society ^ well as to t^ Socie^; 
In that Society a member may not retb^ or resign unless he oomj^unds & 
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aponual subscription for a life member^p. (Laughter.) I think something 
of the sort should be done here. 

The Peesident : That sounds to me a most excellent idea. 

Vote of Thaiiks to Retidng President. 

Sir Aethue Hazlesigg : My Lords, Ladies and Gentlemen, it is a very 
great pleasure to me, and I esteem it a ^at honour and privilege, to propose 
a very hearty vote of thanks to Mr. Boland Burke for his services as President 
during the past year. (Applause.) 

When we elected Mr. Burke to this office at our last Annual Meeting I 
had only] one doubt, and that was whether it was putting too much upon him 
to ask him to serve as both Honorary Director of the Show and President of 
the Society in. one year. There are only two people whom I know who could 
possibly do it, namely, Lord Daresbmy and Iklr. Burke. They have both done 
it and they have done it as well as it could possibly be done. I now look at 
Mr. Burke to see if he has suffered anything from it, and I see that, in spite of 
fXl the hard work that he has done and the injury he sustained when he went 
into action with a motor bus, he looks better than ever. That shows that he is 
a very remarkable man. I am not surprised at that, because he was a very 
remarkable boy. When he first went to Eton he took Third Form, and he 
is the only person known who went from Third Form to Remove, missing 
out the whole of Fourth Form, in two halves. That reminds me of another 
old Etonian, who has just passed away, who must have been at Eton at much 
the same time as Mr. Burke—^Major Sowler. He took Third Form, and, to the 
best of my recollection, he remained in it for two years. (Laughter.) 

Buckets work for this Society is well known to you all. He became 
Assistant Steward first, incredible thou^ it may appear, in the year 1893. 
Some of us think we have done a little work for this Society, but when w© 
t h i nk of the years that Mr. Burke has served a& Assistant Steward and Steward 
and all that he has done for the Society since he has been Honorary Director 
of the Show-^a position which requires not only unremitting work and care 
but extraordinary tact—we are ^ed with gratitude for all he has done, 
ee^ciaRy for the way he has served us as President during the past year. 
It mapires us not only with respect for his abilities but also with great afrec- 
tion for him personally. 

Sip MEjBgtig Bueseio:, : My Lords, Ladies and Gentlemen, I do not know 
wl^ther Sir Arthur Hasderigg had the same difiloulty that I have in seeking 
how to express our thanks to Mr. Burke for all that he has done, but I can 
assure you of this, that I have never faced a task, however pleasurable, of 
greater difficulty than my present task of trying to put into words all that 
Mr. Burke has done for this Society during so many years. 

Sir Arthur has dealt so well with Mr. Burke’s work for the Society that I 
do not want to go over that ground again. I would rather look back to the 
days when I first knew Mr, Burke, when he was the Duke of Devonshire’s 
agent at Eastbourne. The development of that charming town depended 
to a very great extent on Mr. Burke’s early work there. For some years he 
kept the local Foxhounds going, when otherwise they would have become 
extinct. He gave the local Agricultural Society every possible help through 
n^ny years, and the fact that the Sussex Agriculture Society is one of the 
best county societies in England to-day is due to a great extent to the assist- 
^ce ijat Mr, Burke always gave us when he was agent at Eastbourne. He 
IS not forgotten in Sussex, ^though his work, when he was moved to a position 
of greater responsibility, took him away from us to Derbyshire. After he 
had been in Derbyshire for some time, I had reason to be thankful to him for 
a great kindne ss that he did to me. I asked him whether he would start my 
eldest son on the way to acquiring the necessary knowledge to become, one 
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immediately took my son under his Tving and was like 
a father to 1^, and I am very glad to have this opportunity of thanking him, 
t^oia^g to the more immediate past, I shall never forget aU the help he gave 
me l^t year, when I had the great honour to be your President. I think it 
IS only when one has to work alongside Mr. Burke in that way that one can 
realize the burden that he has borne for us in the last twelve months. I 
found it no light burden to be your President and it must be a tremendously 
heavy burden to be the Honorary Director of the Show. To combine those 
two ofifioes in one year is almost an impossible task, but Mr. Burke seems to 
like impossible tasks, and to show people that they are not impossible he 
makes them possible. Few people would have thought that he could take 
from Lord Daresbury and carry it on as he has. Nothing stands 
still; it either develops or decays. Nobody can say that the Royal Agricul- 
toal Society under Mr. Burke’s management as President and Honorary 
Director has decayed. It has advanced. He has taken up a terrific body of 
work earned on by great men like Lord Daresbury, and the work has still 
gone ahead. 

I would ask you, Ladies and Gentlemen, to realize how much we owe to 
Mr. Burke for all that he has done. He combines foresight, tact, kindliness 
and broadmindedness in a way vouchsafed to few people. His whole life, 
when it is not spent on the Duke of Devonshire’s afiairs, is spent in iinp.ftft.aTng 
thought as to how he can serve the Royal Agricultural Society of England. 

I have therefore great pleasure in seconding the vote of th^.nTrg to Mr. 
Burke. 

Ihe motion was put to the meeting by Sir Arthur Hazlerigg and was 
carried with acclamation. 

The PEBsn)E3sroSir Arthur Hazleri^, Sir Merrik Burrell, My Lords, 
Ladies and Gentlemen, I thank you most sincerely for your very kind vote of 
thanks, and I do appreciate very deeply all that Sir Arthur and Sir Merrik, 
two very old and dear friends of mine, have said about my work. 

If I have been at all successful in carrying out my duties during my year 
of office to your satisfaction, it is due to the great help and sympathy which 
have been given to nae throughout the year by the Council and by everybody 
connected with the Society who has its welfare and the success of the Show 
at heart, , I did feel rather conscious, during my week at Wolverhampton, 
of my many shortcomings, due, I suppose, to the necessity of the President 
being in one place aad the Honorary Director in another ; but I did try to 
do my best, and I think everyone sympathized with me in the difficulties 
in which I was placed. 

I should like to say one other thing, and that is that I do owe a very great 
deal to the help which was given to me by my wife. (Applause.) She has 
helped me a very great deal during m^ year of office, especially with the social 
side of the Show, and I know all that it has meant to me during the year. 

I do not think that any retiring President ever leaves the Chair here without , 
feeling keen regret that his year of office is at an end, I do fee! that to-day. 

I slrall always remember the great honour that you bestowed oh me in maki^ 
me your President and I shall treasure nothing but the most happy memories 
of my year of office, with old friendships made closer and a great many new 
ones formed. 

I thank you very much. (Applause.) 
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IXtSal 9 [gciniItuciU Soctetii ot ISnglanli. 
AWARDS OF PRIZES 

AT 

WOLVERHAMPTON, 1937. 


ABBREVIATIONS. 

R.N., Reserve Number. H.C.» Highly Commended. C., Commended. 


HOKSES. 

Shires. 

No. 1.—Shiie Horse Society's Ohampion Gold Medal for best Stallion to E. Bostoce's 
Old House GonQuering Mimie. 

No. 18.—^B.N. for Champion Gold Medal to J. MOBBis Beloheb's Wootton Mimic. 

No. 41.->Shire Horse Society's Champion Gold Medal for best Mare or Filly to Sib Bebnabd 
GBESsrWEXL's Harden Daphne. 

No. 83.*-B.N. for Champion Gold Medal to Jabies Gottid'S Lymm Sunset. 

Class 1. —jShire StalUon, horn in 1B34. 

Ist, £20. No. 1.—E. BosiOCE, Gibbet Hill, Coventry, Old House Conquering Mimic 42065. 
2Bd» £10. No. 6.—^W. Mileeb, Callaughton, Much Wenlock, Wenloek Avenger. 

8rd, £5. No. 3.~Wm.iAU JT. CirMBBR, Theale, Berks., Theale Rebel 42183. 

R.K. No. 5.— James GOttld, Croucbley Hall, Lymm, Cheshire, Lymm Lincoln 42032. 
H.G. No. 2. 


Class 2. —Shire Stallion, horn in 1935, 


let, £20. No. 11.—^A. Thomas Lotd, Lockinge House, Wantage Tring Harvester. 

2nd* £10. No. 8.—WILLIAM J. Cumber, Theale, Berks., Theale Diplomat 42487. 

3rd, £5. No. 9.—JAMES Fobshaw Sons, Carlton-on-Trent, Newark, Carlton Wlnalot 
42235. 

4th, £4. No. 16.—SlB EBeest S. WILLS, Bs., littlecote, Hungerford, Littlecote Royal 
42365. 


R.N. 

H,C. 


No. 13.—COL. A. F. Nicholsoh, O.B.E., Gunside, The Park, Leek, Batty Royal 
Ransom 42194. 

No. 15. 0. No. 14. 


Class 3. —Shdre Stallion, horn in 1936. 

1st, £20. No. 18.—J. Mobbis BELOHEb, Tibberton Manor, Wellington, Shropshire, 
Wootton Mimie. 

2nd, £10. No. 20.— William J. Cumber Theale, Berks., Bridge Hill What*s Wanted. 
8rd, £5. No. 21.— Jambs Fobshaw & Sons, Carlton-on-Trent, Newark, Carlton Prime 
Minister, 

R.N. No. 19.—E. Bostoce, Gibbet Hill, Coventry, Culeliffe Stormer. 

H.C. No. 22. 


Class 4. —Shire Mare, with her own foal at foot, 

Ist, £20. No. 24.—James Gould, Crouchley Hall, Lymm, Cheshire, 126214 Lymm Lady 
Grey. 

Class 5. —Shire Colt or Filly Foal, the produce of a Mare entered in Close 4, 
or of a FUJy in Class 7,* 

Ist, £10. No. 30.—James Gould, Crouchley Hall, Lymm, Cheshire, Lymm Stylish Boy 


Prizes offered by the Shire Horse Society. 
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Class 6. —Shire Mare, born in or before 1933, not having a foal at foot, 
A Mare 6 years old or over must have produced a live foal in 1936 or 
1937.* 

1st, £16. 2To. 33 .—James Gould, CroucWey Hall, Lymm, Cheshire, 123153 Lymm 
Sunset. 

2nd, £10. No. 32.-~C. & M. BAEKER, Stilton House, Helmsley, Yorks., 128077 Ruth of 
Chipplnghurst. 

8rd, £5. No. 35.— W, Miiner, Callaughton, Much Wenlock, 126522 Wenlock Patience. 
R.N. No. 34.--NORMAN R,. LLOYD, Walcot, Ohirbury, Shropshire, 127160 Severn Starlight. 

Class 7. —Shire Filly, born in 1934. 

1st, £20. No. 41 .—Sir Berijard GREBNWell, Bt., Harden Park, Woldingham, Surrey, 
127872 Harden Daphne. 

2nd, £10. No. 39.—R. J. Gambidge, White Gate, Wheaton Aston, Stafford, 128210 
White Gate Marina. 

8rd, £5. No. 42.— Sir Bernard GREBNwell, Bt., Harden Park, 127S77 Harden Dora. 
R.N, No. 37.—C. & M. BARKER, Stilton House, Helmsley, Yorks., 127911 Milady of 
Chippinghurst. 


Class 8 .—Shire Filly, born in 1935. 

1st, £20. No. 50 .—Sir Ernest S. Wilis, Bt., Littlecote, Hungerford, 128833 Uttleoote 
Bluebell. 

2nd, £10. No. 44 .—James B. Brown, Woodland House, Sturton-le-Steeple, Betford. 
128927 Hortaine Marina. 

8rd, £5. No. 49.—H. Bady Robinson, Higham Ferrers, Northants, 128830 Lillingstone 
Lady Winagain. 

R.N. No. 45.—0. H. GOODWIN, Boro Fields, Walton-on-Trent, 128520 Grossflelds Marina. 
H.G. Nos. 46, 47. C. No. 48. 

Class 9. —Shire Filly, born in 1936. 

Ist, £20. No. 56.— "W. J. THOMPSON, Croyland, Woodham Road, Woking, Chenies Mavis. 
2nd, £10. No. 52.— James Gould, Crouchley Hall, Lymm, Cheshire, Lymm Peach. 

8rd, £5. No. 54 .—^Nobman R. Lloyd, Walcot, Chirbury, Shropshire, Severn Film Star. 

Class 10. —Shire Gelding {by registered sire), born in or before 1934.* 

1st, £20. No. 58.— Hann, Crossman & Paulin, Ltd., Albion Brewery, Whitechapel 
Road, London, E.L Albion Grey King. 

2nd, £15. No. 57.—^W. R. Fleetwood, Roseville, Cotteridge, Birmingham, Norton 
* Statesman. 

8rd, £10. No. 60.— Mann, Crossman <fe Pauhn, Ltd., Whitechapel Road, Hero. 

4th, £5. No. 62.—MANN, GROSSMAN & PAULIN, LTD., Whitechapel Road, Newtown. 

6th, £5. No. 63.— Mann, Orossman & Paulin, Ltd., Whitechapel Roa^ Norman. 

R.N. No. 56.—A. Farqdharson, Greenhill Farm, Womboume, Wolverhampton, Prince. 

Glass 11, —Team of Three or Four Shire Horses (Mares, Geldings or Mixed), 
in Harness mith Vehicle, 

1st, £10. No. 67 .—Mann, Grossman & Paulin, Ltd., Team of Four Geldings. 


Clydesdales. 

No. 72.—Clydesdale Horse Society’s Champion Silver Medal for best Stallion to James 
Kilpatrick’s Graigte Topsman. 

No. 73.—R.N. for Champion Silver Medal to James Kilpatrick’s Hawkrigg Elect. 

No. 87.—Clydesdale Horse Society’s Champion Silver Medal lor best Mare or Filly to 
James Kilpaxriok’b Craigle Moss Rose. 

No. 78.—R.N. for Champion Silver Medal to George McBowall’s Lucinda. 


Glass 12. —Clydesdale Stallion, horn, in 1936. 


1st, £20. No. 72 .—James ELlpatrick, Craigie Mains, ]__ . 

2nd, £10. No. 70.— JAMES KILPATRICK, Craigie Mains, Kilmaino< 
Lad 22388. 


Class 13. —Clydesdale Stallion, born in 1936- 


1st, £20. No. 73 .—Jambs Kilpatrick, Hawkrigg House, Wlgton, Hawkrigg 
2&d> £10. No. 74 .—James Kilpatrick, Craigie Maihs, Kilmamock, Craigie 


Elect. 

Haloolm. 


* Prizes offered.by the Shire Horse Society.. 


X 
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Class 14. — Clydesdale Mare {not having a foal at foot), or Filly, born in or 
before 1934. A Mare 6 years old or over must have prodmed a live foal 
in 1936 or 1937. 

Isl, £20. Xo. 7 S.~Geoegb McDo’H’ALL, Briarbrae, Stranraer. Luelnda (Vol. 55, p. 102). 

Class 15.— Clydesdale Filly, horn in 1935. 

1st, £20. Xo. 83 .—James Ha^hitos', DundufP, Dunnie, Ayrshire, Dunduf! Veronica. 

2nd, £10. Xo. SO.—^Eobeet Daiziel, Bue, Auldgirth, Rne Ideal. 

Class 16. — Clydesdale Fitly, born in 1936.* 

1st, £15. Xo. S7 .—James Kiifatbice, Craigie Mains, Kilmarnock, Craigle Moss Rose. 
2nd, £10. Xo. 83 .—Geoege McDowall, Briarbrae, Stranraer, Veronica. 

Class 17. — Clydesdale Gelding {by registered sire), bom in or before 

1934.* 

Isi, £20. Xo. 90.—A. Faequbae & SONS, ^liUersneuk, Lenzie, lenzie Jim. 

2nd, £10. No. 94.—JAMES MuEDOCH, Xetherton, Renfrew, Renfrew. 

3rd, £6. Xo. 95 .—TV^tndham T. Vint, Thom Cottage, Wroot, Doncaster, Harry. 

Class 18. — Clydesdale Gelding (by registered sire), shown in a single turn-out, 
1st, £20. Xo. 90.— k. Faeqtthae & Sons, Millersneuk, Lenzie, Lenzie Jim. 

Class 19. — Team of Three or Four Clydesdale Horses, mares, geldings or 
mixed, in harness with vehicle. 

[Xo Entry.] 

Soffolks. 

Xo, 101.—*' Coronation ** Perpetual Silver Ohallense Hup for beat Stallion to Dennis 
Walker’s Hoikham Pioneer. 

Xo. 129.—^R.X. for “Coronation** Challenge Cup to P. Newton Peatt’s Monareli oi 
Horston. 

Xo. 147.—Suffolk Horse Society’s Champion Prize of £10 for best Mare or Filly to Feank 
SA iNSBtTET’s Elmah of Wratting. 

Xo. 133.—R.X. for Champion Prize to P. Adams & Sons’ Laurel Golden Girl. 

Class 29.— Suffolk Stallion, born in or before 1933.t 

1st, £20. Xo, 105 .—Dennis Walkee, Trowse, Norwich, Hoikham Pioneer 6120. 

2nd, £10. Xo. 102 .—Maesh Baxter, Ltd., Dunsley Hall Farms, Kinver, Staffs., 

Laurel Sunshine 6351. 

3rd, £3. Na 104.—STUART PAUL, Kirton Lodge, Ipswich, Woolverstone Eclipse 6207. 
R.N. Xo. 103.—E. H. ^ R. Paul, Broxtead, Sutton, Woodbridge, Broztead Vanguard 6303. 
H.C, No. 99. C. Nos. 101,106. 

Class 21,— Suffodh Stallion, born in 1934. 

1st, £20, No. 120 .—Dennis Walker, Trowse, Norwich, Wyverstone Monarch 6508. 

2nd, £10. No. 112 .—Fbans Sainsbuby, Blunts Hall, Little Wratting, Haverhill, Captain 
John 6625. 

3rd, £5. No. 110.—R. BL & R. Paul, Broxtead, Sutton, Woodbridge, Broxtead Jellicoa 
6594. 

4th. £4. Xo. 113.—E. Beaitswaite Satoet, Warren Farm, Streatley, Berks., Laurel 
Goldfinder 6435. 

R.N. No. 118 .—^Dennis Walker, Trowse, Norwich, Samford Questioner 6456. 

H.C. Xo. 116. C. Xos. 107,115. 

Class 22.— Suffolk Stallion, bom in 1935. 

1st, £20. Xo. 129.—F. Newton Pratt, Morston Hall, Tiimley, Ipswich, Monarch of 
Morston6696. » 

2nd, £10. Xo. 130.—Sns Cuthbert Quiltbr, Bt., Bawdsey, Woodbridge, Bawdsey 
Mandarin 6579. 

Srd, £5. Xo. 127.—J. A. Marsden Popple, Daneshill, Stevenage, Herts., Daneshlll 
Royal 6525. 

4th, £4. Xo. 126.—STUART PAUL, Kliton Lodge, Ipswich, Samford Ruler 6561. 

H.S. No. 132 .—Sir S. Hanson Rowbotham, Dunsbury Farm, Brooke, Isle of Wight. 
Mount Vigo 6572. ' * * ’ 

♦ Prizes offered by the Clydesdale Horse Society, 
t Prizes offered by the Suffolk Horse Socie^. 
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Glass 23.— Suffolk Stallion, horn in 1936. 

lst» £20. No. 136.— Newtost Pratt, Morstou Hall, Trimley, Ipswich, Clansman ot 
Morston 6747. 

2nd, £10. No. 137 .—Prank Sainsbury, Blunts Hall, Little Wratting, Haverhill, Wrattlng 
Sparkler 6693. 

3rd, £6. No. 135.— Marsh & Baxter, Ltd., Dunsley Hall Farms, Kinver, Staffs., Dunsley 
Sir Roger 6626. 

Class 24.— Suffolk Mare (with her own foal at foot). 

1st, £20. No. 147 .—Frank Sainsbury, Blunts Hall, Little Wratting, Haverhill, Elmah 
ol Wratting 16S63. 

2nd, £10. No. 138.—P. Adaxs & Sons, Laurel Farm, Edixstowe, Laurel Golden Girl 
17217. 

Srd, ^£5.^^ No. 146.—SIR Cuthbert Quilter, Bt.. Bawdsey, Woodbridge, Bawdsey Virginia 

4tb, £4. No. 149 .—Frank Sainsbtjry, Blunts Hall, Little Wratting, Haverhill, Wratting 
Betty 16367. 

R.N. No. 142.—The Hon. L. W. Joynson-Hicks Newick Park, Sussex, Newick Dawn 
15694. 

H.C. No. 145. C. Nos. 139, 140. 

Glass 25.— Suffolk Colt Foal, produce of Mare in Class 24 or of a Filly 

in Class 28.* 

1st, £10. No. 150.—P. Adams & Sons, Laurel Farm, Felixstowe, d. Laurel Golden Girl 
17217, 

2nd, £5. No. 154.— SIR Cdthbert Quilter, Bt., Bawdsey, Woodbridge, d. Bawdsey 
Virginia 17339. 

3rd, £3. No. 163 .—The Hon. L. W. Joynson-Hicks, Newick, Park, Sussex, d. Newick 
Dawn 15694. 

R.N. No. 151.—The Earl of Bradford, Weston Park, Shifnal, Weston Monarch. 

H.C. No. 162. 

Glass 26.— Suffolk Filly Foal, ^odme of Mare m Class 24 or of a Filly 

in Class 28.* 

1st, £10. No. 158.— Frank Sainsbury, Blunts Hall, Little Wratting, Haverhill, d. Elmah 
of Wratting 16863. 

2nd, £5. No, 156.— EDWARD Kayler, Shray Hill Farm, Wellington, Shropshire, Stray 
HiU Countess ol York 19433. 

3rd, £8. No. 159.— Frank Sainsbury, Blunts Hall, Little Wratting, Haverhill, d. 
Wratting Betty 16367. 

R.N. No. 167.— Marsh & Baxter, Ltd., Dunsley Hall Farms, Einver, Staffs., Dunsley 
Rose. 

H.C. No. 155. 

Class 27.— Suffolk Mare, bom in or before 1933, not having a foal at foot. 
A Mare 6 years old or over must have produced a live foal in 1936 
or 1937.* 

1st, £16. No. 162.—^R. H. & R. PAUL, Broxiead, Sutton, Woodbridge, Broxtead Julia 
'16803. .. 

2ndf £10. No, 161.—THE Earl of Ivbaoh, C.B., C.M.G., Pyrford Court, Woking, Pyrlord 
Phantasy 17165. 

Srd, £5. No. 163.— Feed Walker, Broadraead, Burstow, Horley, Surrey, Sutton Star 
16660. 

R.N. No. 160.—E. C. Baoon, Raveniugham Hall, Norwich, Eastwell Careless 15827. 

Glass 28.— Suffolk Filly, bom in 1934., 

lat, £20. No. 170 .—Frank Sainsbury, Blunts Hall, Little Wratting, Haverhill, Wratting 
Ursuline 17871. 

2nd, £10. No. 169.—F. Newton Pratt, Morston Hall, Tiimley, Ipswich, Ramsholt 
Liberty 17748. 

3rd, £6. No. 168.— THE EARL OFiVEAGH, 0.3., O.M.G., Pyirford Court, Woking, Pyrford 
Polly 17704. 

4th, £4. No. 164.—T. X BAILEY, Hill Farm, Roxwell, Essex, Roxwell Lady 17538. 

R,H. No. 171.— Miss Eileen Unwin, Palmers, Billingshurst, Sussex, Raveningham 
Arabelle 17919. 

H.O. No. 167. C. Nos. 165, 173. 


Prizto offered by the Suffolk'Horse Society, 
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Class 29. —Suffolk Filly, horn in 1935. 
l$t, £20. No. 17S.—Sm Cuthbeet QtjnTER, Bt., Bawdsey, Woodbridge, Bawdsey 
Shamrock 18517. 

2nd, £10. No. 179 .—Eeank Saestsbuey, Blunts Hall, Little Wratting, Haverhill, Wrattlng 
Sapphire 18457. 

Srd, £5. No. ISO.—Frastk Saissbxjey, Blunts Hall, Wrattlng Starlight 18458. 

4th, £4. No. 177.— J,A.ldAESDEir POPPLE, Daneshill, Stevenage, Herts., Beceles Doreen 
18167. 

R.N, No. 181.— Miss Eilbest TJirwEr, Palmers, Billingshurst, Sussex, Godbolts Vanity 
18300. 

H.C. No. 174. C. No. 175. 


Class 30. —Suffolk Fitly, horn in 1936. 

1st, £20. No. 187.—Sm CuiHBEET Quiltee, Bt., Bawdsey, Woodbrldge, Bawdsey Charm 
10163. 

Bad, £10. No. 1S3.—P. ADAMS & SONS, Laurel Farm, Felixstowe, Laurel Model 18885. 
8rd, £5. No. 189.— Fred Walrbe, Broadmead, Burstow, Horley, Surrey, Trim Maid 
18812. 

R.IT. No. 186.— Lady LODEE, Leonardslee, Horsham, Leonardslee Caramel 18000. 

H.C. No. 188. 


Class 31, — Suffolk QtMing (by registered sire), horn in or hejore 1934.* 

1st, £30. No. 196,—Stuart Paul, Hirton Lodge, Ipswich, Captain. 

2ad, £10, No- 203.—^Frank Warren, Godbolts, Marks Tey, Colchester, Briton. 

8rd, £5. No. 200 .—Stuart Paul, Kirton Lodge, Ipswich, Stormer. 

4th, £4. No. 191.— Lt.-Col. F. G. G. Bah-EY, Lake House, Salisbury, Major. 

5th, £3. No. 198 .—Stuart Paul, Kirton Lodge, Ipswich, Nelson. 

R.N. No. 199 .—Stuart Paul, Kirton Lodge, Ipswich, Short. 

H-C. Nos. 195,202. C. Nos. 190,192,193. 

Class 30 .—Team of Three or Four Suffolk Hors^ {Mares, Geldings or 
Mixed), in Harness, with Vehicle, 

1st. £10. No. 206.—Stuart Pau^ Kirton Lodg^ Ipswich.—Team of Four Geldings. 
2ad, £5. No. 204.—^Lt.-Ool. F, G, G. Bailey, Lake House, Salisbury. — ^Team of Four 
Geldings. 

Srd, £3. No. 205.—MiTCHEiiLS & Butlers, Cape Hill Brewery, Birmingham.—Team of 
Four Geldings. 


Pereberons. 

Winners of Challenge Cups offered by the British Percheron Horse Society:— 

No. 215.—For the best Stallion bom in, Great Britain to Chivers & Sons' Hlston Bright Lad. 
No. 221,—B.N. to Chivers & Sons* Hlston Gav Traveller, 

No. 253.—^For the best Filly bom in Great Britain to Chivers & Sons* Hlston Bright Star 2nd. 
No. 241.—R.N. to Chivers & Sons* Hlston Lady Fair. 

No. 208.—For the best Stallion to Chivers <fe Sons* Llmon. 

No. 214. —^R.N. to Canbwdon Farm’s Napoleon. 

No. 228.—For the best Mare or Filly to Canewdon FARM’S Holme. 

No. 239.— R.N. to CANBWDON FARM’S Norah. 

Class 33. — Perokeron Stallion, horn in or before 1934. 

1st, £20. No. 208.— CHIVERS & SONS, LTD., Histon, Cambridge, Llmon B. 704. 

2ad, £10. No. 210.— Chivers & Sons, Ltd., Histon, Ueu B. 703. 

Srd, £5. No. 207.— Lord Brocket, Brocket Hall, Welwyn, Erpingham Thor B. 571. 

R.N. No. 211-—S. J. Cole, The Lodge, Winfarthing, Biss, Stourhead Lagor 2nd B. 555. 
Class 34.— Percheron Stallion, horn in 1935. 

1st, £20. No. 214.— Canbwdon Farm, Ltd., Scotts Hall, Canewdon, Essex, Napoleon 
B* 734* 

2nd, £10. No. 216.— ^Ohtvbrs & SONS, Ltd., Histon, Cambridge, Hlston Bright Lad B. 662. 
8rd, £5. No. 216.—S. JF. COLE, The Lodge, Winfarthlng, Bias, Hohland Prince B. 711. 
H.N. No. 218.— Robert Oheystal Irving, Shenley Lodge, Ridge Hill, Barnet, Aldenham 
Dick Turpin B. 669. 

Class 35. — Percheron Stallion, horn in 1936. 

1st, £20. No. 221.— Chivers d: Sons, Ltd., Hlston, Carrbridge. Hlston Gay TravellerB. 726. 
2ad, £10. No. 223.— CHIVERS & SONS, LTD., Histon, Histon Plutocrat B. 727., 

Srd, £5. No. 222.— Chivers ds Sons, Ltd., Histon, Histon MaJestiG B. 721. 

R.N. No. 227.—J. PiBKPONT MORGAN, WaU Hall, Aldenham, Watford, Aldenham 
Ulysses B. 709. 


♦ Prizes offered by 12ie Suffolk Horse Soriefcy. 
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Glass 36. — Percheron Mare (with her own foal at foot), 

1st, £20. No. 228 .—Oanbwdon Tarm, Ltd., Scotts Hall, Canewdon, Essex, Holme B. 1477. 

2nd, £10. No. 2S0.—THOMAS CooK, Holland House, BradwelL Gt. Yarmouth, Louvette 
1296. 

8rd, £5. No. 231.--J. Piebpont Morgan, Wall Hall, Aldenham, Watford, Hlston Lady 6th 
B. 836. 

Glass 87. — Percheron Colt or Filly Foal, produce of Mare in Class 36. 

1st, £10. No. 2S7.—J. PiEKPONT Morgan, Wall Hall, Aldenham, Watford, d. Hlston 
Lady 6th B. 835. 

2nd, £5. No. 234.— Canewdon Earm, Ltd., Scotts Hall, Canewdon, Essex, d. Holme 
B. 1477. 

Srd, £8. No. 236.— THOMAS COOK, Hobland House, Bradwell, Gt. Yarmouth, d, Louvette 
B. 1296. 

Glass 38. — Percheron Filly, horn in 1936. 

1st, £20. No. 239.— Canewdon Farm, Ltd., Scotts Hall, Canewdon, Essex, Norah B. 1401. 

2nd, £10. No. 240 .—Canewdon Farm, Ltd., Canewdon, Nina B. 1398. 

8rd, £5. No. 246 .—^Thomas Cook, Hobland House, Bradwell, Gt. Yarmouth, Hooe B, 1474. 

4th, £4. No. 241 .—Chivers & Sons, Ltd., Hlston, Cambridge, Hlston Lady Fair B. 1332. 

R.N. No. 244.— Thomas Cook, Hobland House, Bradwell, Gt. Yarmouth, Refaste B. 1466. 

Glass 89. — Percheron Filly, horn in 1936.* 

1st, £20. No. 253 .—Chivers & Sons, Ltd., Histon Cambridge, Hlston Bright Star 2nd 
B. U54. 

2nd, £10. No. 254.—S. J. Cole, The Lodge, Winfarthing, Biss, Hobland Beauty B. 1421. 

Srd, £5. No. 255.—S. J. CoLE, The Lodge, Hobland Prlneess B. 1422. 

R.N. No. 252.— Lord Brocket, Brocket Hall, Welwyn, Herts., Brocket Ladybird B. 1483. 

Glass 40. — Percheron Gelding, hy registered sire, horn in or before 1934.* 

1st, £20. No. 257.—J. PDBRPONT MORGAN, Wall Hall, Aldenham, Watford, Aldenham 
Liberator B. 167, 

Glass 41. — Team of Three or Four Percheron Marses (Stallions, Mares, 
Geldings or Mixed), in harness mth vehicle, 

[No Entry.] 

Hanters. 

No. 819,—Himters* Improvement and National Light Horse Breeding Society's Champion 
Gold Medal for best Mare to the Hon. Mrs. Clxve Behrens' Swlnton Honors. 

No. 322.—B..N. for Champion Gold Medal to Mrs. H.ARRT Frank's Rosemary Srd. 

No. 288.—Hunters' Improvement and National Light Horse Breeding Society's Champion 
Gold Medal for heat Filly and E.N. for Challenge Cup for best young Hunter to 
Mrs. Howard Mander's Betty Jones. 

No. 295.—E.N. for Champion Gold Medal to Lord Biqby’s Ortbla. 

No. 265.—Silver Challenge Cup lor best young Hunter to Major Gordon B. Foster’s 
F irefly 2nd. 

Class 42.— Munt&r Gelding, horn in 1934. 

Ist, £20. No. 265.— Major Gordon B. Foster, Leysthorpe, Oswaldklrk, York, Firefly 
2ttd (Supp. No. 2034). , 

2nd* £10, No. 260.—F. E. Bbnnion, Bellamys, Greenway, Ledbury, Gay Lad (Supp. 
No. 2125). 

Srd, £5. No. 264.—MRS. Pheup FLEMING, Barton Abbey, Steeple Aston, Red Wine 
(Supp. No. 1988). 

4th, £4. No. 268.—0, W. F. PuDGB, Oourfc-y-Park, Tiuimpet, Ledbury, Bally Flxtey. 

R.N. No. 269 .—The Hon. Mrs. Cijvb Behrens, Swinton Grange, Malton, Swtoton 
Honour Bright (Supp. No. 1902). 

Glass 43.— Munter Gelding, horn in 1935. 

1st, £20. No. 269 .—Sir John Wm. Buchanan-Jardxne of CiSTLEMiiK, Bt., Norwood, 
liOCkerbie, Red Hot 2119. 

2nd, £10. No. 274 .—Mrs. Howard Hander, Tjw’suH Manor, Wolverhampton, Paladin. 

Srd. £5. No. 270.—A. J. Crewdson, Burdoeks, Fairford, Glos,, Knoekgorne (Supp. No. 

. 2140). 

4th, £4. No. 277.—liT.-COL, BRIAN, W, ROBINSON, M.C., Peewits Hill, Cirencester, Steven. 

R.N. No. 273.—J. R. BINDLEY, Moorlands, Blacko, Nelson, Watchman. 

* Prizes offered by Uxe Biltlsb Perch^on Horn Soctel^. 
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Class 44 ,—Hunter CoU or Gelding, born in 1936. 

l$t, £20, No. 279.— Major Gori>on B. Foster, licysthorpe, Oswaldkirk, York, Flycatcher. 
2nd, £10. Ko. 280.— Mbs. Habry Tslajsk, Saddlewood Manor, Wotton-under-Bdge, 
SoRTelBir. 

aia, £5. No. 284.— John Edwabo Jokes, Treworgan, Llangrove, Hereford, Ballyllker. 
H.H. No. 286.— MRS. HOWARD Makder, Tryanll Manor, Wolverhampton, Celebrity. 

Class 45.—-Hwnier Filly, bom in 1934, 

1st, £20. No. 288 ,—Mbs. HOWARD I«£akder, Trysnll Manor, Wolverhampton, 8599 
Betty Jones. 

Sndt £10. No. 289.—D. L: Milk, Abbots Bank, Westminster Avemie, Chester, 8296 
Miss Grey 2nd. 

Brd, £5. No. 291.— LORD Stavobdaib, Bvershot, Dorset, 8518 Bridget 16th. 

Class 46 .—Hunter Filly, born in 1935. 

1st, £20. No, 295.— Lord Bioby, Mlnteme, Dorchester, 8303 Orthia. 

2nd, £10. No. 298.— MBS. HOWARD Makder, Trysuti Manor, Wolverhampton, 8600 
Mary Ann 3rd. 

8rd, £5. No. 301.— Gapt. J. Steel, Kirkwood, Lockerbie, 8488 Streamline. 

4th, £4. No. 303.— Mbs. W. Habcoubt Webb, Spring Grove, Bewdley, May Day. 

B.H. No. 800.— Lord Stavordale, Bvershot, Dorset, 8699 Orthcdoi. 

Class 47 .—Hunter Filly, bom in 1936. 

1st, No. 307 .—Lt.-Coi. Bruk W. Robinsok, M.C., Peewits Hill, Cirencester, 
8872 White star. 

2Bd, £10. No. 311.—^MRs. B. M. Vabghak, Blackladies, BrewoOd. Stafford, Roselet. 

Srd. £5. No. 309.—MBS. B. M. VAUGHAN, Blackladies, Merry Maid. 

No. 312.—Miss G. M. YCLE, Hanstead House, Bricket Wood, St. Albans, Monelalre. 

Clai 48.-r-H«nter Mare (Novice) (with her oim foal at foot), 

817-—Miss Joan Lysi^ey, Pewsham Hom^ Chippenham, Booklet. 

2ad, £10. No. 816.—^MOROAK T. JOKER Sugwaa Farm, Hereford, Sweetbriar. 

wd« ^ No., 818,—WniXiAM Ybo, Belladown, Newton Tracey, Barnstaple, Marguerite. 

B.H- Ka 314 ^Lobd Dioby, Minteme, Dorchester, STO Austin Seven. 


Cla^ 49 .—Hunter Mare {with her own foal at foot), 

1st, £20, No. 319.—TBB HOK, MbSj Chve Behreks, Swintott Grange, Malton, 6799 
Swiaten Honora. , 

HAB|tY Feakk, Saddlewood Manor, Wotton'imder-Bdge, 

OwS Rosemary wo. 

fS' 5®* Bioby, Ml^enie, Drawteter, 7331 Kitty winks, 

fi* S®* 326.—]^ Howabd MAkder, TrysuB Manor, Wcdverhampton, 8333 Gaiety. 
6ui« £3. No. 317.—loss JoAK Lyseby, Pelham House, Chippenham, Bo^et. 

B.lf. No. 316w—M organ T. Jones, Sugwas Farm, Heriord, Sweetbriar. 

Class SO.—JSTmmter Fqai, the prodme of Mare in Claeses 48 or 49. 

11*5 Ifinterae. Dcmshestw, Brisk. 

R.lf. No. 330.—Bfiss a. H. HABRI 80 N, Maer HaB, Newcastte, Staffs,, £. Unda. 

Glass Si.—Hunter Foal, produce of Metre in Classes 48 amd 49. 

* ^'liga. Hok. Mbs. Cute Behrens, Swinton Grange, Maftoix, Swiaten 

8rd,£5. No, 838.— Mobgan T. Jones, Sugwaa Faim* Hei^^kd, d. Sweetbriar. 

^ Speisud Produce Prizes for best groups of ^ng Hunters, by same sire. 
Sired by PAirO’-MlNB. 

pSSin^^ Mk^An?3rd^^^^ Piehxng’s Red Wine, and Mbs. Howard Maitoee’s 
* Shed by Ho® HabtB: 


, m 800.—Lord D»sby*s Lxdy 

. ,/■ . daxRts ottflodeE. 


Sited by' OBfEOS. " ■ — >' ' 

La^y May 4th a^ ^rilda^ana 
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Polo and Riding Poides. 

Winners of Medals offered by National Pony Society :— 

ITo. 343.—Champion Gold Medal for the best Stallion or Colt to Capt. W. H. Francb- 
Hayextrst’s SUverdale Loyalty. 

No. 839.—R.N. for Champion Gold Medal to Herbert Bright’s Silverdale Tarragon. 

No. 363.—Champion Gold Medal for the best Mare or Billy and Bronze Medal for the best 
_ Poal to Herbert Bright’s Silverdale Aquatint. 

No. 851^R.N. for Champion Gold Medal and Champion Silver Medal for the best PiHy 
to Herbert Bright’s Silverdale Betonia. 

No. 357.—R.N. for Champion Silver Medal for the best Pilly to Herbert BrIght’s Silver- 
dale Felicity. 

No. 365.—R.N. for Bronze Medal for the best Poal to Mrs. W. IramsAT Evbrard’s Audrey. 


Glass 52 .—Polo and Riding Pony Stallion, horn in or before 1934. 

1st, £20. No. 341 .—Capt. W. H. PRANOE-HAYHORST, Bostock Hall, Middlewich, Sllver- 
daie Loyalty 1448. 

2nd, £10. No. 339.— Herbert Bright, The Cove, Silverdale, Camforth, Silverdale 
Tarragon 1918. 

*rd, £5. No. 340.— Mrs. Chas. G. Cob, Windlesham Hall, Windlesham, Surrey, Falconerl 
(Y.S.Bi., p. 156). 

R.N. No. 342.— Mrs. G. A. WRIGHT, Yelfords, Chagford, Devon, Hitler <Supp. 1933). 

Class 53 .—Polo and Ridmg Pony Colt, FiUy or Gelding, horn in 1936. 

Ist, £20. No, 344.— Mrs. W. Liedsat Evbrarp, Ratcliffe Hall, Leicester, Kinloch 
(Supp. 1936). 

2nd, £10. No. 346.— Mrs. W. LINDSAY Bvbrard, Batdiffe Hall, Kitilwahe (Supp. 1936). 
8rd, £5, No. 348.— Capt. W. H. Pranob-Hayhbrst, Bostock Hall, Middlevdch, Sllverine . 
(Sapp. 1936). 

R.N. No. 347 .—Capt, W, H. Pranoe-Hayhitrst. Bostock Hall, Coronation (Supp. 1986). 
H.C. No. 350. 0. No. 349. , 

Class 54 .—Polo and Ridk^ Pony OoU, Filly or Gelding, bom in 1936. 

Ist, £20. No. 361 .—Herbert Bright, The Cove, Silverdale, Camforth, SUverdale Betonia 
(Supp. 19S5). 

2nd, £10. No, 862 .—Misses Calrady-Hamiyn & Dawson, Pearroc Vean, Buckfast, 
Devon, Jemima (Supp. 1935). 

8rd, £5. No, 85 $.—Capt. W. H. Pranob-Hayhurst, Bostock Hall, Middlewich, Corona 
Srd (Supp. 1936), 

R.N. No. 355 ,—Treshak Gilbey, Whitehall, Bishops Stortford, Saucy Scotile (Y.S.II., 

p. 188). 

Class 55 .—Polo and Riding Pony Filly or Gelding, bom in 1934. 

let, £20. No, 857.— Hbkbbrt Bright, The Cove, Silverdale, Camforth, Silverdale PelicWy 
(Supp. 1984). 

2nd, £10. No. 359 .—Capt, W. H. Pranob-Hayhurst, Bostock Hall, Middlewich, SUvw 
Grit (Supp. 1934). 

Srd, £6. No. 360 .—Tresham Ghbbt, Whitehall, Bishops Stortford, Amber (Supp. 1934). 
R.R. No. 362 ,—Mrs. G. A. WRIGHT, Yelfords, Chagford, Devon, Iona Srd (Supp* 3934). 


Class 56 .—Poh and Riding^ Pony Mare {wUh her mon foal fd foot)- 

1st, £20. No* . 363 .—Herbert Bright, The Cove, Silverdale, Oantforth, 6680 iSSverdale 
Aquatint. 

Sndp £10, No. 866 .—Mrs, J. Osoar Muntz, Poxhams, Horr^ridaRy 5. Devon, 6063 
Stolen Love. 

Srd, £5. No. 365.—MBS. W. liNDSAY IVERARD, Bat(diie HaB, X<^oest6|f, Audrey (A.M.R., 
P. 482). 

R.H, No. 367,—A, SMlTH-BlNaHA% Wy^am Bmrk, 


' . 'ArafeU' 

Ko. 393.—Arab Hone SoelPliT's ObaiiQrieii IStcI bosi Artb Btsiyon at Cl<dt to 

H. V, MinSGRAVE OPARH’S Sasfid. . 

No. 380.—R.N. for CShamidoh Medid to ^APY .Bakttm. 

Hc^e ,Society’s Silver Media tm the best P^ to H. V. Hu^3EtAVE OURK^s 

N<^ 388.—R.N, for saver MtMial to Xaby YWa’S 
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Class 57.— Arab SiaUion, horn in or before 1933.* 

1st. £15. 868.—H. V, MuSQRAVi] CiAEK, Courthouse. Ofifham, Lewes, Saoud. 

2ttd, £10. No. 372.—R, S. SiramERHAYS, 19, Eastcheap, London, E.0.3, Jaloel. 

Srd, £5. No. 369.—C. W. Houoa, Hydes, Abridge, Essex, Alul. 

H.N. No. 371 .—Gborob UuxTOsr, Craven Lodge, Monk Sherborne, Basingstoke, Algol. 


Class 58.— Arab Stallion or Colt, horn in 1934, 1933 or 1936. 

1st, £15, No. 380.— Lady Yudb, Hanstead House, Bricket "Wood, St. Albans, Raktha. 
2ttd, £10. No. 377.—R. E. L, Vadghan WixUAMS, H.O., High Ashes Earn, Holmbury 
St. jEdary, Borldng, El Ohazi. 

8 rd, £5. No. 381.—Lady Yule, Hanstead House, Bricket Wood, St. Albans, BUfal. 


Glass 59.— Arab Filly, horn in 1934, 1935 or 1936, 

1st, £15. No. 38A— H. V. Mus&BAVB Clark, Courthouse, Offham, Lewes, Belkis. 
and, £10. No. 383.—Lady Yule, Hanstead House, Bricket Wood, St. Albans, Ghezala. 
8 rd, £5. No. 382.—T. C. Abmitaob, Bene Court, Taunton, Algola. 

BJS. No. 339.—Lady Yule, BEanstead House. Bricket Wood, St. Albans, Solka. 


Welsh Mountsdn Ponies. 


Class 60. —WtMt Moimtain Pony SuUlion, bom t» or before 1934. 


1st, £15- No. 392.— John Jones & Son, Dinarth Hall Pony Stud, Oolwyn Bay, Grove 


Will 0 * the Wisp 1260. 

2nd, £10. No. 391.—iJOBN JONES & SON, Blnarbh Hall, Bowdler Bright Light 1303. 

8 rd, £5. No. 390.—Miss M. Bbodbxoe, Coed Coch, Abergele, Coed Coeh Erlewyn 1590. 


Class 61. —Welsh Mountain Pony Mare, born in or before 1933, not hami^ 
a foal at foot. A Mare 6 years old or over must have •prodm&d a Uve 
foal in 1936 or 1937. 

1st, £15. No. 395.-^ohn Jones & Son, Dinarth Hall Pony Stud, Colwyn Bay, 8703 Criban 
Seeks. 

2&d, £10. No. 394.— Mess M. Brodbice, Coed Coch, Ahex^le, 7347 Grove Madcap. 

8 rd, £5. No. 396.— MissbS May & Suumbrs, Manor House, Rodney Stoke, Cheddar, 
5992 Clumber Miss Mary. 

R.N. No. 397.— Miss J, Pauling, The Lodge, Thame, Oxon., 8737 Criban Grey Swell. 


Shetland Ponies. 

No. 402.—Shetland Pony Stud Book Society’s Champion Silver Medal for best Pony to 
Mbs. Maubiob Ciox’s Rustie Sprite of Standen. 

No. 412.—R.N. for Champion Silver He^ to Mbs. B. M. Dice’s Helsa of Transy. 


Class e2e—Shetland Porvy Stallion, not exceeding 10} hands, born in or 

before 1934. 


1st, £15. No. 402.—Miss. MAURICE OCX, Marshwood Manor, Bridport^ Dorset, Rustle Sprite 
of Standen 1843. 

2nd, £10. No. 403.— Mrs. B. M. DICE, Transy, Dunfermline, Bergastor of Transy (VdL 
41, p. 55). 

8 rd, £5. No. 405.— Mbs. B. M. DICE, Transy, Dunfermline, Major of Barhhall 1316. 


B.N. 

H.C. 


No. 401 .—Mbs. MAubxgb Cox, Marshwood Manor, Bridport, Dorset, Alert of Mary- 
fleld (Vol. 39, p. 25), 

No. 400. 0. No. 399. 


Class 68. —Shetland Pony Mare, not exceeding 10} hands, bom in or before 
1934, wilh or laUhoui foal at foot. A Mare 5 years old or over must 
have produced a Uve foal. 

1st, £15. No. 412.— Mrs. B. M. DICE, Transy, Dunfermline, 4551 Helsa of Transy. 

2nd, £10. No. 408.— Mbs. G. B. Aseinson, Mbiid^ Park, Bast Grinstea^ 4393 Peace 
of Coin. 

8 rd, £5. No. 411.—MRS. Maubice Oox, Marshwood Manor, Bridport, Dorset, Rosa of 
Hiaryfield. 

R.N. No. 410 .—Mbs. Maubice Cox, Marshwood Manor, Barmaid of Hartbwood. 

H.C. No. 409. 


* Prises ofitered by the Arab Horse Society. 
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Riding Classes. 

HtriTTBBS. 

No. 473.—^Perpetual Silver Gilt OhaUenge Cup for best Mare or G^ding to Jobs H. Beits* 
Danno. 

No. 401.—B..N. for Silver Gilt Challenge Cup to Mrs. D. Wilson's Se4 Mike. 

Class 64. —Hunter Mare or Gelding^ horn in 1933. 

Ist, £15. No. 427.— John Edwaro Jones, Treworgan, Uangrove, Hereford, Royal Flush. 

Sad, £10. No. 445.—Miss G. M. VULE, Hanstead House, Bricket Wood, Le Ra. 

3rd, £5. No. 442.— Major W. Harcouri Webb, Spring Grove, Bewdley, Fay Day (Supp. 
No. 1839). 

4th, £3. No. 431.— Thomas L. Parke, Withnall Fold Hall, Chorley, Lancs., Adam. 

R.N. No. 438.—Major W. H. Taylor, Burlingham, Pershore, Cracksman. 

Class 65. —Hunter Mare or Gelding (Novice), born in or before 1933, up to 
from 12 to 14 stones* 

1st, £15. No. 436.—^W. J. SMITH, LTD., Holyport Hunting Stables, Maidenhead, Holyport 
Prince, 

2nd, £10. No. 451 .—Mrs. Mervyn Hill, Hnightshayes Home Farm, Tiverton, Bel 
Sguirrel. 

8rd, £5. No. 457 .—Mrs. E. M. Vaugean, Blackladies, Brewood, Stafford, Painter. 

4th, £3. No. 460.—Mrs. D. WILSON, The Thatched House, Stratton Audley, Bicester, 
Hoorside. 

R.N. No. 428 .—John Edward Jones, Treworgan, Llangrove, Hereford, Maid of the 
Mountains. 

Class 66. —Hunter Mare or Gelding (Novice), bom in or before 1933, up to 
more than 14 stones. 

1st, £15. No. 458 .—Mrs. E. H. VAUGHAN, Blackladies, Brewood, Stafford, Wlnforton. 

and, £10. No. 437.—W. J. Smith, Ltd., Holyport Hunting Stables, Maidenhead, Man¬ 
drake. 

8rd,£5. No. 463.—C. S. Brabble, Maynes Hill, Winslow, Bucks. JPisherman. 

4th, £8. No. 464.—^T. B. V. BENTON, Paddock House, Starbeck, Harrogate, Loot. 

R.N, No. 438.— Major W. H. Taylor, Burlingham, Pershore, Cracksman. 


Class 67. —Hunter Mare or Gelding, born in or before 1932, up to not more 
thorn l4 stones, suitable to carry a Lady, and to be ridden by a Lady 
(side-saddle)* 


lit, £15. No. 473.^0HN H. Betts, Compton House, Hlnver, Stourbridge, Bauno. 

2nd, £10. No. 477.—J. V. Bane, Ouborough, Godston^ Surrey, Guilsborough. 

8rd, £5. No. 475.— Capt. B. MaoBonald-Buohanan, Guilsborough Hall, Northampton, 
Neptune. 

4th, £3. No. 433.— Thomas L. Fareb, Withnall Fold Hall, Chorley, Lancs., General 
Soamp. 

R.N. No. 466.—T. B. Y. Benton, Paddock House, Starbeck, Harrogate, Holy Rohln. 
H.C, No. 480. 

Class 68. —Hunter Mare or Gelding, bom in or before 1933, up to from 12 
to 13*7 stones. 

Ist, £20. No. 477.—J. V. BANK, Ouborough, Godstone, Surrey, GuUihorongh. 

2nd, £15. No. 469.— Bernard A. Selby, The Garden Cottage, The Goffs, Eastbourne, 
Ballymonb. 

8rdt £10. No. 433 .—Thomas L. Parke, Withnall Fold Hall, Chorley, Lanos., General 
Seamp. 

4th, £5. No. 436.—W. J. SMITH, LTD,, Holyport Hunting Stables, Maidenhead, Holyport 
Prince. 

5th, £8. No. 451 .—Mrs. Mervyn Hill, Bnightshayes Home Farm, Tiverton, Red Sguirxel. 
R.H. No. 466.—T. B. Y. Bbnton, Paddock House, Starbeck, Harrogate, Holy Robin. 

0. No. 480. 


Class 69. —Hunter Mare or Gelding, bom vn or before 1933, up to more than 
13*7 sitones, and not more than 15 stones* 

1st, £20. No. 473 .—John H, Betts, Compton House, Klnver, Stourbridge, Danno. 

2nd, £1$. No. 470 .—Bernard a. Selby, The Garden Cotl^e, The Goffs, Eastbourne, 
Mortimer. 

8rd, £10. No, 429.—JOHN EDWARD JONES, Treworgan, Llangrove, Hereford, China Cock. 
4th, £5. No. 437.—W. J. SMITE, LTD., Hdyport Hunting Stables, Maidenhead, Mandrake. 
5th, £8. No. 479 .—Mrs. H, SPALDING, Barrow-on-Soac, Leios., B.P. 

B.H. No. 482.—W. 0. Beybbexjx, Meads, Stoke Poges, Sloo^, GMd Dust. 
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Class 70. — Hunter Mare or Gelding^ born in or before 1933, up to more than 

15 storm. 

1st, £S0. STo. 461.—MES. D. WILSON, The Thatched House, Stratton Audley, Bicester, 
Red Mike. 

2nd, £15. Ho. 424,—J. R. HnroiBr, Moorlands, Blacko, Nelson, Golden Bain. 

Srd, £10. Ho. 472 .—Bebnaed A. SELBY, The Garden Cottage, The Goffs, Basthoume, 
Marlborough. 

4th, £5. Ho. 455 .—Hugh SiraiNBR, Pashford Court, Drolt^ch, Hunters Haven, 

5th, £3. Ho. 463.—C. S. Beabble, Maynes Hill, Winslow, Bucks., Fisherman. 

H.H. Ho. 483.—I/E.-COL. Bonald Maclbay, Eastdngton House, Cirencester, Flighty 
General. 

Weight-Carrying Cobs. 

Class 71. — Weight-ecirrymg Cob, Mare or OeUUng, not exceeding IS hands. 

1st, £16. Ho. 484 .—Pebdbeick H. B. CotHtTNEY, Oxford Lodge, Bicester, Clipston One. 
2nd, £10. Ho. 492.—Li.-COL. SiB Abceibalb Wsiqau:>, H.C.M.G., Bnglemere, Ascot, 
Jorroeks. 

Srd, £6. Ho. 486.—HRS. iNOE, Thorpe, Tamworth, Marble. 

4tb, £3. Ho. 489.—Joseph Taylor, Moss Hall, Stretton, Warrington, Knut. 

B.H. Ho. 490.— Bernard Ward, 14, Church Hoad, Edgbaston, Birmingham, Margnessa. 

Hacks. 

Ho. 485.— Silver Challenge Cup, for the best Animal in Classes 71 to 73, to Frederick H. B. 
Courtney’s Banetng Comet. 

Ho. 484.—E.H. for Challenge Cup to Frederick H. D. Courtney’s Clipston One. 

Class 72. — Hack Mare or Oelding, not exceeding 15*1 hands. 

1st, £10. Ho. 485.— Frederick H. B. Courtney, Oxford Lodge, Bicester, Dancing Comet. 
2nd, £5. Ho. 603.—Mrs. Walter B. Lloyd. The Cottage, Ditton HilL Surrey, Matze. 
Srd, £8. Ho. 508.—Lady Hunloke, 19a, Hinnerton Street, London, S.W.1, Forecast. 
fi.K. Ho. 609.— B. T. Holland-Martin, Overbury, Tewkesbury, Leerle. 

Class 78. — Hack Mare or Qelding, not exceeding 15*1 hands, suitable to carry 
a Lady and to he ridden by a La^ {Side-Saddle).* 

1st. £10. Ho. 485.— Frederick H. B. Courtney, Oxford Lodge, Bicester, Dancing Comet. 
2nd, £6, Ho. 509.—B. A T. Holland-Martin, Overbury, Tewkesbury, Leerle. 

8rd, £3. Ho. 508 .—Lady Hunloke, 19a, Kinnerton Street, London, S.W.l, Forecast. 
B.N. Ho. 511.—MRS. M. V. HUGHES, Bingdey Lodge, Market Harborough, Forty Winks. 

Children’s Ponies. 

Ho. 528.—Champion Silver Cup, offered by Lady BaJDsbury, for the best Pony to Williah 
Benson's Flash. 

Ho. 516.—B.H. for Champion Silver Cup to S. H. BbookshaWs Sandy* 

Class 74. — Pony Mare or Oeldii^, not exceeding 12*2 hands. To he ridden 
by a child who has not attained his or her \lth birthday on the Qth July, 
1937. 

1st, £10. Ho. 516.—S. H, Brookshaw, Aychley, Market Brayton, Sandy. 

2nd, £5. Ho. 519.—Mbs. M. V. Hughes. Bixudey Lodge, Market Harborough, Gwynno. 
Srd, £3. Ho. 520.—T. L. PARKE, WithnaS 5Sd, OhoiEc^ Lanc^ Sflver Mbt. 

4th« £1. Ho. 518 .—Mbs. A. B. HEPBURN, Orcba^ Hood, Erdinj^n, Birmingham, 
Bhos. 

B.H. Ho. 514.—J. A. Bellamy, Mjaisemore, Gloucester, Dolly. 

H.C. Ho. 522. 

Glass 75. — Pony Mare or Gelding, over 12-2 and not exceedmg 13*2 hands. 
To be ridden by a child who has net attained his or her lUh birthday 
on ike 9th Judy, 1937. 

1st, £10, No. 528 .—^William Benson, Haxrowby Fields, Grantham, Flash. 

8ndf £5. Ho. 530.—^R. H. EVANS, 6, Park Street, WelUn^n, Shropshire, Fairy. 

Srd, £3. Ho. 501.— Barbara T. Clipp, The Grove, Scawby, Brigg, Gold Dust, 

4th, £1. Ho. 624.—S. H. Bbookshaw, Aychley, Market Brayton, Sweet Surprise. 

B.N. Ho. 627 .—Frank Aston, Condover Grange, Condover, Shrewsbury, Delight. 

IV FI KOI V w ^ 


*Piizes offered by Associations interested in Hacks. 
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Glass 76. —Pony Mare or Gelding, over 13-2 and not exceeding 14*2 hands. 
To he HMen by a child who has not attained his or her birthday 
on the 9th July, 1937. 

Istj £10. No. 540.—WiiaiAM Benson, Haxrowby Fields, arantham, Tabarlna. 

2nd, £6. No. 502.—BARBARi. T. Clipf, The Grove, Scawby, BriggJSramble. 

frj* No. 585.— Mrs. M. V. Hughes, Bingley Lodge, Market Harborongh, BeUah. 

4th, £1. No. 530.—^B. SPOONER, Streetly Biding School, Manor Boad, Streetly, Valencia. 

R.N. No. 537 .—Kenneth Aston, Condover Grange, Condover, Shrewsbury, Condover 
Mignonette. 

Driving Glasses. 

Single Harness. 

No. 565.—Champion Prize of £20 for the best Animal not exceeding 14 hands to Mrs. 
Edgar Henrique's Fleetwood Creation. 

N^o. 589.—B.N. £10 for Champion Prize to J. E. Bushworth’s Stonehedge Brigadier. 

No. 667.—The President’s Challenge Cup for the best Animal and Champion Prize of £20 
for the best Animal over 14 hands to Mbs. Edgar Henrique’s Fleetwood Viking. 

No. 554.—B.N. for the President’s Challenge Cup and R.N. £10 for Champion Prize to 
Nigel C. Colhan’s Mork Spotlight. 

Class 77. —Harness StaUion, Mare or Gelding {Novice), not exceeding 14 

hands. 

1st, 587.—J. B. BUSKWORTH, 98, Bathgate, Grimsby, Hahrough Autocrat, 

2nd, £10. No. 589.—J. E. BusHWORTH, 98, Bathgate, Grimsby, Stonehedge Brigadier. 

8rd, £5. No. 601.—BERTRAM W. Mills, Pollards Wood, Chalfont St. Giles, Bucks. 

R.N. No. 561.—MRS. EDGAR Henriques, Femholm, Hesketh Park, Southport, Fleetwood 
Oliver. 

H.C. No. 557. 

Class 78, —Harness StaUion, Mare or Gelding (Nomce), over 14 hands. 

1st, £15. No. 662 .—Mrs. Edgar Henriques, Femholm, Hesketh Park, Southport, Fleet* 
wood Valour. 

2nd, £10. No, 690.— Joseph Morton, Biai House, Bownham Market, Vertu. 

3rd, £6, No. 651.—NiGBL 0. COLMAN, M.P., 49, Grosvenor Square, London, W.l, 27269 
Hork Sapphire. 

R.N, No. 581.—FRANK C. MiNGPBlo, Broadlands, Ascot, 27144 Mersey Princess. 

Class 79, —Harness StoMon, Mare or Gelding, not exceeding 13-2 hands. 

1st, £15. No. 594.— Mr. AND MRS. WALTER BRIGGS, Linden Hall, Berwick, Camforth, 
26769 Baroroft Belle. 

2nd, £10. No. 553 .—Nigel 0. Colhan, M,P., 49, Grosvenor Square, London, W., 26928 
Oasallis High and Mighty. 

8rd, £5. No, 563.—MRS. EDGAR. Henriques, Femholm, Hesketh Park, Southport, 
Fleetwood Petal. 

R.N. No. 687.—J. B, Rushworth, 98, Bathgate, Grimsby, Habrongh Autocrat G* 918* 


Class 80. —Harness StaUion, Mare or Gelding, over 13*2 and not exceeding 

14 hands. 

‘1st, £1$. No. 565 .—Mbs. Edgar Henriques, Femholm, Hesketh Park, Southport^ 
Fleetwood Creation. .. 

2nd, £10. No. 595.—PAUL Hoffuann, 4, Cardigan Mansions, Blofamoud Hlil, Buxxup, 
26895 Oxford .Gapi Ice. 

Srd, £5. No. 582 .—Frank 0. Mxnopbio, Broadlands, Ascot, Mickey ;M«nl3e G. 787. 

B.N. No. 603 .—Bertram W. Mills, PoUarda Wood, OhaHout fit. ^Jes. Bucks. 


Class 81.-—Harness SiaUim, Mare or jmr li «o^ exceeding^ 

l^hcmds. ' 

1st, £15. No. 654 .—NIoblC. OoLSCAS,M.Pn 49, 6h:oS^i^ |^i^ X4ondon, W4, ^ 
Spotlight 14747. ' , 

2n4, £10, No. 566 .—Mrs. Edgar HbkjhqV^ Meike6h Park, Soathpoit^ 

Fleetwood Nanette. , ; 

3rd, £6. No: 558.-JAKES Agate, 22, Antrim Road, Lmuion, 

No.'597.—PAUL UovmmSr 4, Car^n 
Modem Miss, ' '■ 
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Class 82.—Hornes^ Stallions Mare or Geldings over 15 hands, 

tsts £15. Ko. 567.~Mits. Edgae HBNfiiQUES. Femliolm, Kesketh Park, Southport. 
Fleetwood Viking. 

2ttd, £10. No. 583.—PaJLire 0. MiNOPRiO, Broarllands, Ascot, Pollux G. 775, 

Srd, £5. No. 604.— Beetbam W. Mills, Pollards Vk ood, Clialfont St. Giles, Bucks. 

B.N. No. 5dS.—P aul Hoff&iaitn, 4, Cardigan Mansions, Biohmond Hill, Surrey, Orlord 
Victor 14370, 


Double Habness. 

Class 83. —Pair of StcUUons, Mares or Geldings, not eocceeding 14 hands, 

1st, £15. Nos. 682, 584 .—Peaitk 0. MiNOPEio, Broadlands, Ascot, Mickey Mouse G. 737. 
and King of the Lawn G. 893. 

2nd, £10. Nos. 563,565 .—Mes. Edgae Hbkeiqxjbs, Fernholm, Hesketh Park, Southport, 
Fleetwood Petal and Fleetwood Creation. 

8rd, £5. Nos. 550, 552 .—Nigel C. Colmas, M.P., 49, Grosvenor Square, London, W., 
27193 Nork Firefly and Kork Magnet G. 579. 

B-H. No. 603 .—^Bbeteam W. Mtils, Pollards Wood, Ohalfont St. Giles, Bucks., Pair of 
Bays. 


Class 84. —Pair of Stallions, Mares of Geldings, over 14 hands, 

1st, £15. Nos. 562, 566 .—Mrs. Ebgae Hekeiqtjes, Femholm, Hesketh Park, Southport, 
Fleetwood Valour and Fleetwood Nanette. 

2nd, £10. Nos, 685,686 .—Frank C, Minopbio, Broadlands, Ascot, Gay Boy and Merry Girl. 
8rd, £5. Nos. 602, 604.—BERTRAM W. MILLS, Pollards Wood, Ohalfont St. Giles, Bucks., 
Pair of Blacks. 

Hoppmann, 4, Cardigan Mansions, Richmond TTfli Surrey, 
Orford Victor 14370 and 26560 Orford Gavotte. ^ * 


Tandems. 

Class 85.— Tandem, StaUions, Mares or Geldings, not exceeding 14 hands, 

1st, £15. Nos. 582, 684 ,—Frank 0. MiNOPEiO, Broadlands, Ascot, Mickey Mouse G. 918 
and King of the Lawn G. 803. 

2nd, £10. No. 603.— Bertram W. Mtos. Pollards Wood, Ohalfont St. GUes, Bucks., 
Fair of Bays, 

Srd, £5. Nos. 663, 665.—MRS. EDGAR Hbnbiqubs, Femholm, Hesketh Park. Southport. 
Fleetwood Pend and Fleetwood Creation. 

Class 86.— Tandem, StaUions, Mares or Geldings, over 14 hands, 

1st, £15. Nos. 598,699.— Paul Hoppmann, 4, Cardigan Mansions, Richmond Hill. Surrey. 
^ ^ Orford Victor 14870 and 26560 Orford baVotte. xuu, nunoy, 

2nd, go. Not. 602,604.—Bbbtbam W. Mills, Pollards Wood, Ohalfont St. Giles, Bucks., 
Pair of Blaots. 

Srd, £5. Nos. 685,686.—FRANK 0. MINOPRXO, Broadlands, Ascot, Gay Boy and Merry Girl. 


Mounted Police. 

Class 1, —Single Boree, Mare or Qdding, 

634,—SgiPORD cnr POUOB, Town HaU, Salford, Strefton 
fsf* No. 624.—BRISTOL Watok CpMMiTTBB. Bridew^ Street, Bristol Gold Flake. 
25* If' PpuoB, Corporation Street, kimingham, Captain. 

tih I?' 2H*—S?^ Sheppibid Polich, Castie Greem SheMeid, Dnehess. 

ifNo. 62 S.—Bristol Watch Oommiitbb, BridefwdlStreeCBristol! cmton. 

H.C. Nos. 615, 618, 626, 681, 633. C. Nos. 616, 626, 628, 6®, eSST 

Class 2. —Two Horses, Mares or Geldings, 

1st, go. Nos. 629, 630 .—Manohbstbr Cept Pouob, Town HaU, Manchester, Billy and 

1x611 SFSl« 

IS* 626.—Lanoashirb Constabulary, Preston, Lonsdale and Dnke. 

Newortte- 

4*^ llyHos- eS7.638.—Cnrr o» Shuotbi® Poao*, Cattle aieen, Sheffldd, Dieliea and 
Sth, M. ifoi. 6SS, CSS.— Saisobd Oht Pohoh, Xovm w.n, SaUord, Okan, Qtow and 

wTSSCBUt* 

Coiporaiion Sttaet, Bfanti'tW, 

BUO. IToa. aiO, 611. 



Class B *—Mare or Qeldvng. 

Ist, £20; 2nd, £15; 8rd, £10; 4ili, £5 (di^dde). Ko. 7—A. Massaicblia & Sons, Belmont, 
Bentley, Doncaster, Silver Mint; No. 14— Thomas Makin, Newton Barm, Newton, 
Oastleford, Crackle: No. 18— Grange Bros., Alvaston, Nantwich, Desire; and No. 39— 
B. W. Boster, Briary Farm, Etwall, Derby, Swank. 

5tb, £8. No. 6.—Joseph Taylor, Moss Hall, Stretton, Warrington, Exchange. 

Oth, £8. No. 4.— ^Joseph Taylor, Mobs Hali, Stretton, Warrisgto, Praters. 

Class C. —Mare or Oelding, 

1st, £20: 2nd,£15; 8rd,£10; 4th,£5; Stb, £3(divide). No.7— Lady WRiaHT.Dnxley 
Biding School, Burbage, Wilts., Toby; No. 19— S. W. Woodhall, Mount Pleasant, 
Wellington, Shropshire, Bed Hufus; No. 20— Joseph Taylor, Moss Hall, Stretton, 
Warrington, Bon Bon; No. 22—A. Massarella & Sons, Belmont, Bentley, Doncaster, 
Silver Hint; and No. 89— ^Thomas Maein, Newton Barm, Newton, Castleiord, Tony. 

Oth, £8 ( divide). No. 1— ^Thomas Glenoross, The Chestnuts, Seagry, Chippenham, Bine 
Sky; No. 2—S. W. Woodhall, Mount Pleasant, Wellington, Shropshire, Marina; 
No. 18—B. W, Poster, Friary Farm, Etwall, Derby, Huntsman and No. 15—Swank; 
No.21—B. Adoook. The Grange, Thurmaston, LeicesterJSandy; No. 81— Grange Bros. 
Alvaston, Nantwich, Desire; and No. 40— Mrs. B. Whitehead, Bryn Bhydderch, 
Abergavenny, Walton. 

Class I ).—Mare or Gelding, 

ist, £20; 2nd, £15 (divide). No. 7—B. W. Bostek Briary Barm, Etwall, Derby, Huntsman; 
and No. 8, MRS. B. Whitehead, Bryn Bhydderch, Abergavenny, Walton. 

8rd, £10; 4th, £5; 5th, £8 (divide). No. 26—Grange Bros., Alvaston, Nantwldh, Desire; 
No. 86— ^Miss Irene Geaubers, The Hollies, Langside Drive, Glasgow, Ann Tucker; 
and No. 40—E. ADOOOE,The Grange, Thurmastom Leicester, Sandy. 

6th, £8 (divide). No. 16— B. W. Poster, Briary Barm, Etwall, Derby, Snowflake; No. 25 — 
Joseph Taylor, Moss Hall, Stretton, Warrington, Bon Bon; No. 80—Thomas Glen- 
OROSS, The Ohestnute, Seagry, Chippenham, Peter Pan; and No. 88—Lady Wright, 
Duiley Biding School Burbage, Wilts., Toby. 

Class E.— OoneolcOion Class for animals which have not won a prize or 
prizes amounting in the aggregate to £5. 

1st, £15. No. 71.—E. Adoocs, The Grange, Thurmaston, Leicester, Pola. 

2nd,£10; 8rd,£5; 4th»£5; 5th, £8; 6th, £8 (divide). No. 46— A. J. Skidmore, Borge 
Mill Barm, West Bromwich, Aircraft; No. 54—Thomas Glbnoross, The Chestnuts, 
SeagiT, Chippenham, Peter Pan; No. 55— GRANGE BROS., Alvaston, Nantwich, Never 
Hind and NoT 05— Bound; No. 66—D. W. Dobson, High Ash, Nantwich, Sparkel, 


Obildren’s Jumping Oompetitioiis. 

open to Members and Associates of the foUovnng Branches of the Pony 
Club :— AJbrighton, Albrighton Woodland, Worcestershire, North Shropshire, 
South Shropshire, North Staffordshire, South Staffordshire, 

Class 1,— Inter-Branoh Competition; Teams of Three Eiders, 

1st, Hunting Crops. Paula Gla^, Pelham Lodge, Eiddeiminster; Sheila Bitter, 
17, Westfield Boad, Edgbaston; and Dawn MACKEY, Highfi^d Boad, Edgbaston 
(ilbrlghton Woodland Pony dub). 

2nd, Sliver Cups. DENNIS BAYNES, Woodlands, Tittensor, Stoke-on-Tren^ JoanTitbner- 
Walton Hurst, Ecoleshall; and Eleanor Mobbis, Handsford Barm, Eooleeaiall 
(North Staffordshire Pony Club). 

Srd, Silver Cups. Patbioe Hioeman, Trysail Manor, Wolverhampton: Margery 
GOLOBCBR, &dgemead, Penk Wolverhamito: and Molly Oambocdge, Wh^ Pump 
Bann, Beaton Aston, Stafford (Albrighton Pony Club). 
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Class 2. —Individiwl Jumping, 

1st, silver Cup. Sheila Spooneb, Hill Crest, Foley Hoad, Streetly, Staffs. (South Stafford, 
shire Fooy Club). 

and. Silver Cup. Paul Woodhall, Mount Pleasant, Wellington, Shropshire (North Shrop¬ 
shire Pony Club). 

Srd, Silver Cup. Kathleen Tebby, Newshipton Farm, Walmley, Bimungham (South 
Staffordshire Pony Club). 


CATTLE. 


Unless otherwise stated the Prizes for Cattle are as follows: First Prize, 
£15; Second Prize, £10; Third Prize, £5; Fourth Prize, £4; Fifth 
Prize £3. 

Shorthorns. 


No, 701.—Argeafcine Silver Challenge Cup for the best Bull bred by Exhibitor; Shorthorn 
Society's Champion Prize ot £20 tor the best Bull; and Brothers Colling Memorial 
Challenge Gup for the best Shorthorn to Oapt. J. MaoGiliivbay'b Calrossie Control. 

No. 71S,—JbLN. for Argentine Silver Challenge Cup to J. V. KANE'S Bapton Leader Royal. 

No. 710.—Jfct.N. for Shorthorn Society’s Cnampion Prize to R. Wemyss Honbyman’s 
C alrossie Silver Wedding. 

No. 753.—^H.N. for Brothers Colling Memorial Challenge Cup and Shorthorn Society’s 
Champion Prize of £20 for the best Cow or Heifer to J. V. itANE'S Bapton Crocus 24th. 

No, 757 ,—JEt.N. for Shorthorn Society’s Championship Prize to J. V. liANE’S Bapton 
Augusta 11th. 

Shorthorn Society’s Special Prizes for the best groups of three Shorthorns bred by 
Ei^bltor:— 

1st, £15, Nos. 718, 740, 764.—J. Y. BANE’S Bapton Leader Royal, Bapton Aerial and 
Bapton EUza 7tii. 

2nd, £10, Nos. 741, 765, 783.—W. McNaib Snapden’S Coldoeh Silver Crest, Coldoeh 
Beauty 2nd and Lavender Lady. 

R.N. Nos. 740, 766, 784 .—Dttncan M. Stewabt’s HiUhiUs Solomon, Cherrywood 9th and 
HillhiUs Royal Princess 4tli. 


Class 87. —Shorthorn Bull, horn in or before 1934. 

ist, No. 701 .—Caet. j. MaoGxlmvbay, Calrossie, Nigg, Boss-shire, Calrossie Control 
255913. 

2nd, No. 703 .—Jambs Pipes, The Grange, Bumrisland, Bapton Banner Bearer 268265. 
3rd, No. 705.—J. V. Rane, Delaware, Edenbridge, Kent, O&ossie Atr Control 268880. 

R.H. No, 700 ,—Petbe Fobbbs JONES, Duumore Park, Dunmore, Stirlingshire, Cruggleton 
Reservist 269670. 


Class 88. —Shorthorn BuU, horn on or between January 1 and 
March 31, 1936.* 

1 st, No. 710.—^R^. Weuyss Honbyman, Ballechin, Stxathtay, Calrosrie Silver Wedding 
275443, 

2nd, No. 711 .—Duncan M. Stewabt, Millhills, Crieff, CoIIynle Bra 275914. 

Sri, No. 708.—SIR Bebnabp Gbbbnwbll, Bt., Marden Park, Woldlngham, Surrey, 
Marden Snowstorm 2nd, 278338. 

R,!f. No. 712.—W. Whitbhbad, The Hall Farm, Great HalUnghury, Bishops Stortford, 
Royal Robin 279588. 


Class 89. —Shorthorn Bull, horn in or between April 1 and 
Becernber 31, 1935. 

1st, No. 718.—J. V. Rank JDelawaie, Edenbridge, Kent, Bapton Leader Royal 274812. 

2 nd, No. 716.—^R. S. HoWilliau, Garguston, Muir of Oxd, Aldsworth Royal Jubilee 
274418. 

Srd, No. 714.—M. HOPB, Basildon Home Farm, Pangboume, Berks., Bapton Realm 
274813. 

R.N. No. 715 .—Mbs. H. C. Inge, Thorpe Hall, Tamworth, Wing Jnbilee 280709. 


Class 90. —Shorthorn BvU, bom on or between January 1 and 
March 31, 1936,* 

1 st, No. 727-—W. McNaib Snaddbn, The Ccddoch, Blair Drummond, Stiiiing, Balthayoek 
Grand National 283376. 

2nd, No. 724.^. Y. Rane, Delaware, Edenbridge, Kent, Bapton Air Control 285606. 

Srd, No. 722 .—Mbs. W. R. Calvebt, Wetmore, Onibury, Shiope^iik Plttodrie Vnlean 
286209._ 


1st, 2ad and Srd Prizes offered by the Shorthom Sooiety, 
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4th, No. 723 .—^William Gahne, Aldsworth, Cheltenham, Scotson Firebrand 285764. 

5th, No. 720.—J. Bazrb & Co. (Falkirk), Ltb., Bantaslon, Falkirk, Galrossie Embassy 
284421. 

R.N. No. 733 .—^Lady WILLS, Coombe Lodge, Blagdon, Bristol, Bickford King Bruce 
287279, 

Class 91 . — Shorthorn Bull, horn on or between April 1 and 
June 30, 1936. 

ist. No. 736.—J. Baird & Co. (Falkirk), Ltd., Baintaskin, Falkirk, Royal Pride 284460. 

2ud, No. 740.—J. V. Bank, Delaware, Edenbridge, Kent, B^ton Aerial 285604. 

8 rd, No. 741.—^W. McNair Snaddbn, The Coldoeh, Bto Drummond, Stirling, Coldoeh 
Silver Crest 286228. 

R.N. No. 737 .—^Mrs. W. B. Oalvbrt, Wetmore, Onibury, Shropshire, Weimore 
Adolphus. 

Class 92 . —Shorthorn Bull^ horn on or between July 1 and 
Becernber 31, 1936* 

1st, No. 744.—WiLiiAM Oarnk, Aldsworth- Cheltenham, Aldsworth Primero 282816. 

2nd, No. 749 .—Duncan M. Steward*, Millhills, Crieff Jdlllhllls Solomon 286318. 

3rd, No. 745.—^H. <2 F. B. Hirsch, Low Hall, Aacre, Harrogate, Bacre Diamond 283400. 

R.N. No. 746.—G. M. HOPE, Basildon Home Farm, Pangboume, Berks., Bestledune 
North Star 283555. 

Class 93 .— ^Aort^om Coic, in-milh^ bom in or before 1933. 

1st, No. 758.—J. V. Bank, Delaware, Edenbridge, Kent, 145439 Bapton Crocus 24th. 

2ttd, No. 752.—G. M. Hope, Basildon Home Farm, Pangboume, Berks., 141993 Lady 
Rosemary 25th, 

8 rd, No. 751 .—Miss A. S. Brocklbbank, O.B.E., Wing Grange, Oakham, Butland, 165786 
Wing Princess Royal 4th« 

Class $4i.—Shorthorn Heifer, in-milk^ bom in 1934. 

1st, No. 757.^^. y. Bank, Delaware, Edenbridge, Kent, 164839 Bapton Augusta 11th. 

2nd, No. 756.—F. W, FuRNESS, Pallet HIU, Kirby Knpwle, Thirsk, 167748 Cluny Victoria 
4th, 

Srd, No. 754.—Miss A. S. Brooklebank, O.B.E., Wing Grange, Oakham, Butland, 
165438 Wing Broadhooks Brd. 

Class 95, — Shorthorn Heifer, bom in 1936. 

1 st, No. 761.—James Piper, The Grange, Burntisland, Fife, 181297 Letham Rothes Queen 
2 nd. 

2nd, No. 764.-nJ. Y. Bank, Delaware, Edenbridge, Kent, 181479 Bapton Eliza 7th. 

3rd, No. 759.T~3lB Bernard Grebnwell, Bt., Marden Park, Woldingham, Surrey, 
177809 SUrden -Kllblean Beauty. 

4th» No. 765.—^W. McNair Snadden, The Coldoeh, Blair Drummond, Stirling, 182479 
Coldoeh Beauty 2nd. 

6 th, No. 760.—B. D. S. Main, The Manor Farm, Elmley Castle, Pershore, Wores., 180028 
Elmley Golden Princess. 

BN, No. 763.—J. V. BANK, Delaware, Edenbridge^ Kent, 181476 Bapton Augusta 18th. 

Class 96 , — Shorthorn Heifer, bom on or between January I and 
March 31, 1936. 

Ist, No, 776.— Duncan M. Stewart, MillhiRs, Crieff, 190750 BalmerDco Erls. 

2ndi No. 774.—^P^R Forbes Jones, Dumnore Park, Dunmore, Stirlingshire, 109018 
Larhert Nonpweil 26th, ' 

3rd, No. 776.—J. V. BANK, I>eJaware, Edenbridge, Kent, 191624 Bapton Yapdty 2nd; 

R.N. Nol 773.—G, M. HOPE, Basildon Home Farm, PangiKmrae, Berks,, 108481 
dune Clipper. : . , 

Class Wi.’^horthom Heifer, horn on ^ bietmm April 1 and 
BeceTnber tl, 1936. 

1st, No. 788.—W. McNair SNADDi^, The Mdoch, Drummond, Stirling, 192663 
Lavender Lady, . ' - ■ ' 

2 nd, No. 784.— Duncan H. Stewart, NCRhtila, Crieff, 19280$ HSlhills Royal Prineesa 4th, 

3rd, No. 779 ,—Mbs. W. B. OALVNaT, Wetni^ Gnilmry, Shropshire, 187778 Rwdes 
Augnsta 2m>d. 

B.H. No. 781,—B. D. S. MWn, tfeb Manor Fwm, Bimle:^' Castle, Pershore, Wores-- 
189999 Elmley Golden Nliaa 3rd. ; 


* Pxiaea by the Simrthom Sodety, 
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Herefords. 

Ho. SOMt.-^Perpetual Silver Challenge Trophy for the best BnU and Hereford Herd Book 
Society's Champion Piize of £1010s. for the best Junior Bull to B. S. PE Q. Quinoey's 
V em Nonsneh. 

Ho. 788.—B.H. for Perpetual Silver Challenge Trophy and Hereford Herd Book Society's 
Champion Prize of £10 10s, for the best Senior Bull to Percy E, BRAdstook's Free 
Town Editor* 

Ho. 797.—^BhH. for Champion Prize for the best Senior Bull to B. G. Shew & Son's Shelder- 
ton Hopeful* * 

jfo. 807.—B,H. for Champion Prize for the best Junior BuU to Edward WEbb & Sons* 
Astwood Bandy. 

Ho. 844.—Hereford Herd Book Society's Champion Prize of £10 10s. for the best Cow or 
Heifer to Eichard O. Bees' Phoele Marina. 

Ho. 838.—B.H. for Champion Prize for the beat Cow or Heifer to T. 1. D. Bverail s 
S hraden Violet 2nd. 

Class 98 . — Hereford BuU^ horn on or before Avgust 31, 193d. 

1st, Ho. 786 .—His Majesty the Kin^ The Boyal Farms, Windsor, Snltan 69867. 

8 nd« Ho. 787 *—John Fabr, Burton, Boss-on-Wye, Bnrton Gladiator 68362. 

Class 99 . — Hereford BuU, born on or between Sefptember 1^ 193d, 
and August 31, 1935. 

lit. Ho. 788 .—Percy B. Bradstoox, Free Town, Tarrington, Herefordahire, Free Town 
Editor 58620. 

and. Ho. 797.—B. G. SHEW & Son, Cold Green, Bosbuiy, Ledbury, Shelderion Hopeful 
69270. 

3rd, Ho. 794.—CHARLES H. Morbis, Weston Court J?embridge, Wickton Statesman. 

4th, Ho. 798 .—Thomas L. Walker, The Cedars, Broadwas-on-Teme, Worcester, Anker- 
dine Conqueror 59624. 

5th, Ho. 799.—G. WDUIAMS, Fann, BilUngsley, Bridgnorth, Jubilee 60819. 

E.H. Ho. 791 .—John H, Everadl, Bosapezma, Shrewsbury, Eyton Eleganee 68680. 

H,C. Ho* 789* 

Class loo. — Hereford BuU, bom on or between September 1 and 
November 30, 1935.» 

isi. Ho. 804.—E. S. DE Q. Quincby, The Vem, Bodenham, Hereford, Vem Nonsuch 60917. 

2nd, Ho. 807 .—Edward Webb & Sons (STOCRBRiDaB), Ltd., Astwood Farm, Stoke 
Works, Bromagrove, Astwood Dandy 69670. 

8 rd, Ho. 801.—PERCY B. Bradstoos, Free Town, Tarrington, Herefordshire, Free Town 
Barbarian 60158. 

4th, Ha 809.—H* Weston & Sons, The Bounds, NCubh Maride, Bounds Druid. 

B.N. Ho. 806 «—Thomas L. WaIiKEr, The Cedars, Broadwas-on^Teme, Worcester, 
Ankocdlne Anchor. 

H.C. Ho. 806. C. Ho. 800, 808, 

Glass 101. — Hereford BuU, bom on or hetwem Heomber 1, 1935,* 
and Bebrtmrp 99, 1936, 

Isf, Ho. 811 .—Percy B. BRadbtook, Free Town, Tarrington, HerefostdBhlre, Free Town 
Gladiator 60161. 

2 nd, Ho. 816.—H. B. Jenkins, The Pmroh, Westhide, Hereford, Westhide Foreeast 60937. 

8 rd, Ho. 813.—L. J. Brbrbton, Lower Eoa^ Gnoaal^ SlaEp^ Aeton Lifeguard* 

B.K. Ho. 814-—H. E. JENKINS, TtA IPoidi, Westhide, Hereford, Westhide Faveurite 
60936. 

H.C. Ho. 819* C. Ho. 810, 

Class 102.— Hereford BuU, bom on or after Marc^ I, 1936. 

lit, Ho^24 ,—Mrs. Y. J, Hodohson, Harnage, Cressagei Shropriie, Towy Bendilute 

End, Ho. 826.—W. B. Loos, The Town, Castle FronreJDedbuiy, Town Orderly* 

yo*.8S4.":jOHNj WALKSB, K^gh^ck Manor, Woreester, Knightwtei: C^ombo* 

4th, Ho. 822.—H. B. Qriefithb & Son, IJtiJe Tan^ltcauHec^ordshiie, Tar%^ii ftoeeess 
60861* 

5 f&, Ho- 823.—A. H. Harrxncton, Mfll End* Castle Frome, Ledbury, 

B*K* Ho. 828 .—^ohn PARR, Burton, Boss-on^Wye, Burton Invader. \ 

H.C. Hos. 825,829* p. Hos. 821,830, !, 
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Glass 108 . — Hereford Cow or Heifer, in-milk^ horn on or before 
August 31, 1934. 

1 st, No. 838.—Ii. D. Bvekall, Shiawardine Castle, Shrewsbiiry, Sliraden Violet 2iid 
(VoL 63. p. 263). 

2nd, No. 836.—THB APLBT ESTATES Co., Apley Home Fann, Norton, ShifnaL Petal (Vol. 
64, p. 272). 

8 rd, No. 837 .—Catt. E. H. Rovsb BovGHTOir, Downton Hall, Lndlow, Downton Hall 
Pearl (Vol. 65, p. 191). 

R.N. No. 840.—W. E. LOOK, The Town, Castle Eronie, Iiedhury, Begonia 6th (Voh 60, . 
p. 398). 

Class 104 . — Hereford Heifer, horn on or between September 1, 1934, 
and August 31, 1935. 

Ist, No. 844 .—^Bjohabd 0. Bees, Phocle, Ross-on-Wye, Phoole Marina (VoL 66, p. 540). 
2nd, No. 843.—P. J. NEWMAN, Wickton Court, Leominster, Oyster Girl 78th (Vol 66, p. 459). 
8 rd, No. 841 .—Catt, E. H. Bovse Boxtqbxon, Downton HaU, Ludlow, Bownton Hall 
• Qualm (Vol 66, p. 206). 

B.H. No. 842.—F. J. Nbwman, Wickton Court, Leominster, Gipsy Countess 7th (Vol. 66, 
p. 458). 

H.O. No. 846. 

Class 105. — Hereford Heifer, Horn on or between September 1 and 
November 30, 1936.* 

1 st, No. 852 .—^Thomas L. Waleeb, The Cedars, Broadwas-on-Teme, Worcester, Ankerdine 
Puss (Vol 67. p. 600). 

2ndy No. 846.—A. H. Habbington, MOl End, Castle P^ome, Ledbury, Lilac (Vol. 67, p. 319). 
8 rd, No. 849.—JOHN PANE, Burton, Eoss-on-Wye, Peach (Vol. 67, p.485). 

R.N. No. 850.—BlOHABP O. Eees, Phode, Ross-on-Wye, Phoele Pattle(Vol. 67 p. 589). 

C« No. 851, 

Class 106.— JBTere/ordS Heifer, bom on or after December 1, 1935. 

1st, No. 854.—A. H. Habbington, Mill End, Castle FromeJLedbnry, Lynette (Vol 6^ 320). 
2ttd, No. 858 .—Jakes Pbyoe & Sons, Penmaes, Talgarth, Brecon, Penmaes Linda (Vol 67, 
p. 525). 

8 rd, No. 856 .^Hoegan T. JONES, Sugwas Farm, Hereford, Sugwas Oyster Pip (Vol. 67, 
p. 877). 

B.N. No. 655 .—B£es. V. J. Houghton, Hamage, Cressage, Shropshire, Shrine Marins 
(Vol 66, p. 274). ^ 

Devons. 

No. 861.—^Levon Cattle Breeders* Society’s Champion Prize of £10 10s. for the best Bull 
to Abhaham TbibiiE A: Sons* stoke Ruhieon. 

No. 860.—B.N. for Champion Prize to Hbnby Beepell’s Stowey Jack Pot. 

No. 877.—Bevon Cattle Breeders* Society’s Champion Prize of £1010a. for the best Cow or : 
l^fer to W. J. E!iNG’s CUmsland Dainty. 

No. 880.—B,N. for Champion Prize to His Majesty the £ING*S CUmsland Daisy Bnd. 

Class 107.— Devon Bull, bom in or before 1936. 

1st, No. 861.—ABEAEAM TbibiiE dt SONS, Halsdon, Holsworthy, Devon, Stoke Bahioi^ 
17015, 

2nd, No. 860.—HENEY Bmaxm, Sydeham, Backenford, Tiyerton, SiosNy' 

Pot 17020. 

3rd, No. 862 .—Feed 'TammtL & Sons, Wood Barton, Mordhard Bdiop, 

Howard M3U Hussar 16902. 

Class 108. —i?8Pon ^ 

1 st, No. 866 .—FEEB Beadle, Stowey Fan Tlmherscos^^ isdi^ead, Stowey Jaekal^ 

2hd, No. 868 .—His MAJESTY THE E^, Home Fknh, Cornwall fUImsIazid 

Dazzler 17561. 

Bid, No. 868 .—W. J. King, Fiai^ Cotbdeet^^ TaunUm, St. Ivel 17772. 

B.B, No. 865.—FEED Beable, ICbdiead, Stowey Dun- 

kerry 17786.■' ^ 

' c. -No;m /; , ^ ,, ' 

,* Ptis^ osi^ by the Hemfcwd H 
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Class 109. —Devon Cow or Heifer^ horn in or before 1934. 

Ist, No. 870.—H. H. Broadmbad, Ernnore Castle, Bridgwater. Enmore Lottie 46493. 

2aA» No. 873.—ABEABL4M T&iBLB & SONS, Halsdon, Holswortny, Devon, Haisdon Alice 
48798. 

Srd, No. sh.—W. J. Knsro, Manor Barm, Cothelestone, Taunton, Stoke Fairy 43940. 

ILN. No. 872.-^. Lahmston Lewis, Coombe Cross, Templecombe, Somerset, Temple 
Lney 4679Q. 

Class 110. —Devon Seifer, horn in 1935. 

Ist, No. 877.—W. J, KING, Manor Eann, Cothelestone, Taunton, Climsland Dainty 47150^ 

2nd, No. 879.—J. Laiifiston Lewis, Coombe Cross, Templecombe, Somerset, Temple 
Hope 47616. 

8rd, No. 878.—W. J. King, Manor Farm, Cothelestone,Taunton, Cothelestone Marigold 47595. 

B.K. No, 876.—A. F. OmOHESTER, Chelfham, Barnstaple, Clampit Dainty 15th. 47222. 

H.C. No. 875. 

Class 111. —Devon Heifer, born in 1936. 

1st, No. 880.— His Matesttthe King, Home Farm, Stoke Climsland, Cornwall, Climsland 
Daisy 2nd 47961. 

2nd, No, 882.—W. J. King, Manor Farm, Cothelestone, Taunton, Warrens Park Dainty 
3rd 48401. 

Srd. No. 881.—H. H. Broadicbad, Enmore Castle, Bridgwater, Enmore Marjery Daw 
2nd 48060. 

B.H. No. 883.—F. M. WnUAMS, Stowford, Ghittlehampton, Devon, Stowferd Daffodil 
2iiid 48733. 

Sussex. 

No. 886.—Ferpetual Challenge Trophy and Sussex Herd Book Society’s Champion Silver 
Medal for the best Sussex Bull to Lord Lbconfibi.d*s Petworth Rover 1st. 

No. 885.—JI.N. for Perpetual Challenge Trophy and Champion Silver Medal to L. 0, 
JOBirsoN’s Kings Bam Rover 11th. 

No. 888.—PerpetaaT Challenge Cup for the best Sussex and Sussex Herd Book Society’s 
Champion Bflvet Medal for the b«t Cow or Heifer to Coi. J. B. Wabkbn’s Handcross 
Kaelle %d. 

No, 896.—B.N- for Perpetual Challenge Cup and Champion Silver Medal to L. O. Johnson’s 
K higs Barn Dusky 7th. 

Class 112. —Sussex BvMs 5om in 1936. 

4st» No. 886 .—Lord lawjONintW), Petworth House, Petworth, Petworth Rover 1st 8207. 

2&d,^^. L. O. Johnson, Peppers, Ashuxst, S^nlng, Sussex, Kings Bam Rover 

Bed, No. 884 .—Bmo.-Grn. O. Hoia>swOEiH, CH., Glynde Place, Glynde, Sussex, 

OitoB ¥mp^ 8169. 

R.1I. No. ^7.—Ooii. J. B. Wabehn, O.B.R., 31.0., The Hyde, Handcross, Haywards 
HeMh, Haodaress Baronet 8284. 

Class 113.-^west: Cow or Heifer, bom in or before 1934. 

Ist, No. J. H Washbn, 34.0., The Hyde, Handacoss, Haywards Heath, 

Baswproii KneBe See, 27488. 

(Hass 114.—^ 

1st, No. 893.— Cot., j, B. Wjerbn, ILC., The Hyde, Handcross, HRywatds Heath, 

Haadeross Ka^e 4th 27758. 

Johnson, Peppers, Ashurst, Steyning, Sussex, Kings Bam Ddsfcy 

fptit 276oS# 

Glynde Place, GlyndCi Sussex, 

J. B. WARREN, M.O., The Hyde, Handcross, Haywards 

Heath, Handeross G^y Srd 27755. * 


Class 115. —Sussex Heifer, bom in 1936. 

^*** w2‘ Johnson, Peppers, Ashuiat, Steyning, Sussex, Ktngei; Bam Dmky 

aTvoo. 

go- S9 «.—BjH 0 .-Qiiii. C. Hoidstoicth. C.K. CJI.a, Glynde Smw?. . 

oasum Banfie 24ta 27913. 

laoosHsu}, ,Petw<tt«j Home, Petwrafii; 
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Welsh. 

No. 898.—Wdsli Black Cattle Society*s Champion Silver Medal for the best Ball to 
Moses Griffith’s Egryn Buddugol. 

No. 900.—■R.N. for Champion SUver Medal to Lord Pbhrhyn’s Penrhyn Baron. 

No, OOS.-^Welah Black Cattle Society’s Champion Silver Medal for the best Cow or Heifer 
to Lord Penrhyn’s Galenig 15th of Penrhyn. 

No. 909.—^R.N. for Champion Silver Medal to Lord Peerhyn’s Dorothy 10th of Penrhyn. 
Nos. 900,908,909.—Welsh Black Cattle Society’s Gold Medal for the best group of one Bull 
and two Cows or Heifers to Lord Pbitbhyn’s Penrhyn Baron, Galenig 15th of Penrhyn 
and Dorothy 10th of Penrhyn. 

Nos. 907, 916,917,—B..N. for Gold Medal to Mrs, E. H. Spottiswoode’s Gwern Kentlgem, 
Gwern Lalage and Gwern Lyonesse. 

Class 11 —Welsh BiM, horn on or before November 30, 1935. 

1st, No. 898 .—^Mosbs Griffith, Egryn, Talybont, Merioneth, Egryn Buddugol 3902. 

2nd, No. 900 ,—^Lord Peerhye, Penrhyn Castle, Bangor, Penrhyn Baron 4967. 

8rd* No. 899 .—Robert JOEBSi Ty Mawr, Llanfair pTG., Anglesey, Penywern Comet 4807. 
R.N No. 901 .—Sir J. C. B. ShbIiLEY-Rodis, Bt., Avincton. Winchester, Hendre Gallant 
475. 

Class 117. — Welsh Bidl, bom on or between December 1, 1936, and 
November 30, 1936. 

l$t, No. 904 .—Moses Griffith, Egryn, Talybont, Merioneth, E^n Hehogyn. 

2nd, No. 907.— Mrs. E. H. Spottiswoodb, Rooksnest, Lamboum, Bi»ks., Gwern KenGgern. 
3rd, No. 905.— Sir J. C. E. Shbllby-Rolls, Bt., Avmgton, Winchester, Avington Jumho, 

Class 118. — Welsh Cow or Heifer^ in-milh,, bom on or before 
November 30, 1934. 

1st, No. 908.—LORD Pberhye, Penrhyn Castle, Bangor, Galenig 15th of Penrhyn 11665* 
2nd, No. 909.— lord Pberhye, Penrhyn Castle, Dorothy 10th of Penrhyn 11658. 

8rd, No. 911.—THE HOE. LADY ShbIiLBY-'ROIiIiS, The Hendre, Monmouth, Grace 11820. 
B.N. No. 910 .—The Hoe. LAdy Sheldby-Eoixs, The Hendre, Dream 1,0884. 

Class li9.-r-TFeZ»A Heifer^ bom on or between Dece^er 1, 1934, and 
November 30, 1936. 

1st, No. 917.—Mrs. E. H. Spottiswoodb, Rooksnest. Lamboum, Berks., Gwern Lyonesse. 
8nd, No. 912.—Moses Griffith, Egryn, Talybont, Merioneth, Egryn Jessie 8rd 13033. 

Srd, No, 915 —The Hoe. Lady Shbixby-Roixs, The Hendre, Monmouth, Hendre Flora 
13169. 

R.K. No. 916.— MBS. E. H. SPOTTISWOODB, Rooksnest, Lambourn, Berks., Gwern 
Lalage. 

Park. 

Class 180, — Bark BvM^ bom in or before 1936. 

Ist, No. 918.— The Dukb of Bedford, K.G., Woburn Abbey, BletcWey, Woburn MattWaa 
28th 501, 

2ttd, No. 920.— Major Q. E. Gdreby, Bawdeswell Hall, Norfolk, Bolwiek Hermes 539, 

Srd, No. 919.— The Duke of Bedford, K.G„ Woburn Abbey, Bletchley, Woburn Hflie 
2nd 649. 

Class 121. — Fork Cow or Heifer^ in-rmlk^ bom in or before 1034. 

Isi, No, 928 ,—Major Q. E. Gdreby, Bawdeswdl Hall, Norfolk, HemhEngton hM 
Queen 2198« 

2nd, No, 921.—GM Ddke OF BEDFORD, K-G., Wobum Abbey, Bteitcdilerr Wolnwn 
Buekingbam, 49th 1766. . ^ 

8td, No. 922.—THE DUKE OF BEDFORD, K.G., Wobom Abbey* Webum 

2370. . ' > ~‘ ' 

R.N. No. 924.—CAPT. 0. G. XAEOASTER, HelmaxiOi Hall, Fudki^ 

' 6tb 2474. ■ ' ' ' ' ; - 

Class 122 .—Fmk Meifer^ ^ 

Ist, No. 926.—THE Duke of BEiRfoib, H.G., .Wobrom Pam 

End, No, 927 .—Major Q. E. GiJiOTY, Bawdeewe® 

3rd, No. 928.—CAPT. oT G. LaeowIr, \ 

■ Srd'274S. v ' : V ' ^ 

B,K. No.. 926*-^Thb Duke of ymm dafeer, ; 
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Longhorns. 

3fo; 931.>^IiOziglioni Cattle Societ}''s Silver Clialleiige Cup for the best Senior Lons^om 
to E. S. Waltee's Sutton Victor. 

No. 938,—II.N. for Silver ChaUenge Cup to W. E. Swinneetoit’s Criokley Chestnut. 

No. 943.—Lonshom Cattle Society’s Silver Challenge Cup for the .best Junior Longhorn 
to W. E. &ffiiTEEETON’s Criokley Dewberry. 

No. 94S.—^S..N. for Silver Challenge Cup to E. S. Waltbe’S Sutton Special 2nd, 

Class 123. —Longhorn BuU^ horn in or before 1935. 

lit, No. 931.—N. S. Waltbes, NorfoUrLodge^ Sutton Coldfield, Sutton Victor 94S. 

2nd, No. 929.—T. O. Arnold, Aahgrove, Warwick Bead, Solihull, Warwickdfire, Finham 
Vietor 972. 

3rd, No. 030.—T. G. Abnold, Solihull, Criokley Forest Lad 981. 

Class 124. —Longhorn JBul% bom in 1936. 

1st, No. 934.—W. E. SwiNNBETON, Crickley Barrow House, Northleach, Glos., Criokley 
Peer. 

2nd, No. 933.—E. J. MiYO, Friar Waddon, XTpwe^ Weymouth, Waddon Prince. 

8rd, No. 932.—&. B. Hollzce, Stivichall Grange, Coveutiy, Finham Vietor 2nd. 

Class 125. —Longhorn Cow or Heifer, in-milk, born in or before 1934. 

ist, No. 93S.—W. E. SwiNNBETON, Ciickley Barrow House, Northleach, Glos., Crickley 
Chestnut (Vol. 17, p. 11). 

2nd, No. 939.—W. E. SwiNNBETON, Crickley Barrow House, Crickley Baby (Vol. 19, p. 10). 

3rd, No. 935 .—¥, J. hlAyo, Friar Waddon, Upwey, Weymouth, Friar Senorita (Vol. 16, 
P-10). 

BLH. No. 936.—F. J. Kayo, Friar Waddon, Friar Spite (Vol. 18, p. 7). 


Glass 126.— Longhorn Heifer^ bom in 1935 or 1936. 

Ist, No. 943.— W. E. SwiNNEETON, Ciickley Barrow House, Northleach, Glos., Crickley 
Dewberry (VoL 19, p. 10). 

and. No. 945.—B. S. WAid!BES, Norfolk Lodge, Siitton Oddfield, Sutton Special 2nd 
(yoH9*p.l2). 

Srd, No, 942.—W. E. SwiNNBETQN, Crickley Barrow House, Northleach, Glos., Crickley 
Buby 3rd<Vol, 19, p. 11). 

B.H. No. 940.—B. B. HOLLIQE, Stiidchall Grange, Coventry, Finham Crystal 6th (Vol. 19, 
P-7)- 

Aberdeen-Aztgas. 

Now 946.—Perpetual GhsHense Trophy lor Id^e best BuH; Englisb Aberdeen>*Angns Cattle 
Assooiation’a Gk>ld Medal for the best Animal of opposite sex to winner of Champion 
Gold ICedai; B.N. for Silver Kedai for the best Animal bred in England and Wales, to 
Caft. F. B. Atkinson’s Elver of GaUowhiB. 

No, 972 .—BnN. for Perpetnal Gbaltenge Trophy and Odd Hedal to Viboovnt Allbndalb’s 
lisjor of BywdB. 

No. 997.—Ab^de^-Angus Cattle Society’s Champion Gold Medal for the best Aberdeen- 
Angus and SBver Medal for the best Animal bred in England and Wales, to Oapt. 
A. L. Goodson’S Bultma Sth of KiUiam. 

No. 988.—B.N. for Champion Gdd Medal to J'abqbS Bbddib’S Gammer Ebenil, 

The ** Mungoswalls ’* Silver Ohdlenge Cm for most points awarded in a combination of 
Aberdeen-Angus entries to Oapt, A. L. Goodson and Lady Bobinson (equal points). 

BN. for tbs Mungoswalls^ Silver Challenge Cup to the Maeqtibss qv Zetland. 

<Eass IWI^—Aberdeen^Angus BvU, bom on or before November 30, 1934. 

ist,. No. 946.--CAPT. F. B. ATKINSON, GaDowhill, Morpeth, Northumberland, Elver of 
GaUowhil! 87X77. 

No. 957.— lADY BOBCNSON, Hlrkllngton Hall, Newark, Kirriemuir o! Klrkllngton 
84843. ___ 

3rd, No. 948 .—Lord Ceawskaw, Whatton, Loughborough. Per Order 78493* 

R.E. No. 959.— The Dukb op Bvtland, Belvoir Castle, Grantham, ErlUindor of Bleaton 
87349- 

Glass i^,^Ab&rdeen-Angm BvU, born on or between Deo&mb&r 1, 1934, 
and November 30, 1936. 

1st, No, 97i.—Tm MaeotJess op ZETLAND, G,C.SJ., G.O.I,B., Aske, BIchmohd. Yorks,, 
Ej^ of SandykBOwe 99709. » ^ t 

No* 968 .—Lady Bobinson, Kirklington HalL Newark, Jasper Erie of Dereulioh 91846. 

HS* Budgwick, Sussex, Grekor of the Bum 91673. 

dth. No. 96L—jr. J. Obidlan, Ma&^ore Park, Gloucester, Prince Pike of ttalsemore 92790, 
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Class 129. — Ah0rdem~AngiL8 BuU^ bom on or between December 1, 1935, 
and November 30, 1936. 

Ist, No. 972.— Viscount Alibndam, Bywell, Stocfcsfleld-on-Tyne, Major of Byvell 95879. 

2ndt No. 9dO.~OAyT. A. L. Goodson, Kttham, Miixdrma, Northumberland, Suraslan of 
KUham 94834. , 

8rd» No. 984 .—^LAdy Bobinson, Kirklington Hall, Newark, Eagre of Kirklington 94267. 

4th, No. 981.—J. B. BABsison, The Elms, Bitteswell, Bugby, Black Marve of Bitteswell 
93822* 

B.N. No. 976 .—^Thb Earl of Elgin, e:.T., CjM.G., Broomhall, Dunfermline, Epifjam 
of BroomhaU 94629. 

H.C. No* 979. 

Class 180. — Aberdeen-Angus Cow or Heifer. in-mUJe^ bom on or before 
November 30, 1934. 

1st, Np. 997 .—Caft. a. L. Goodson, Kilham, Mlndrom, Northumberland, Enllma 6th of 
Kttbaxn 102652. 

2nd, No. 988.—JAKES Bedbib, Banks, Strichen, Aberdeenshire, Gammar Ebenil 104726. 

8id, No, 995 .—Oapt. a. L. Goodson, KOham, toidrum, Northumberland, Blapk Briar 
of KUham 96606. 

4tht No. 998 .—Baby Bobinson, Kirklington HaU, Newark, Eyehright of Kirklington 
108946. 

H.G. Nos. 986, 991. 0. No. 990. 

Class 131. — Aber^n-Angua Heifer^ bom on or between December 1, 1934, 
and November 30, 1935. 

1st, No. 1008 .—Lady Bobinson, Kirklington Hall, Newark, Ilex of KlrkUngton 110144- 

2nd, No. 1004.— Oapt. A. L. GOOBBON, KUham, Mindrum, Northumberland, Brazen 
Maid of KUham 108707. 

Srd, No. 1005.—A. M. Holkan, Hyes, Budgwick, Sussex, Miss Betty 8rd of BaOIn- 
tomb 107706. 

4th, No. 1006 .—Mrs. E. Nagle, Oonncara, Sulhampstead, Beading, Bldpma 2nd of 
Sandyknowe 110526. 

H4J. Nos. 1002,1007, C. No. 1009. 

Claiui 182- — Aberdeen^Angus Heifer^ born on or between December 1, 1935, . 
and November. 30, 1936, 

lit. No. 1028.— The marquess of Zetland, G.C.S.I.y G.C.I.E., Aske, Bi(dunond, Yorks., 
Annith of Stonefold 111317. 

2nd, 1011.— Viscount Allendale, ByweU, StocksUeld-on-Tyne, Mavis of Bywell 110979. 

Srd, No. 1016.—THE Earl of Elgin, K.T., CAI.G., Broomhall, I>uiidfennline, Black Sadie 
of BroomhaU 111754. 

4th, No. 1025 .—Lady Bobinson, Kirklington Hall, Newark, Butheria of Sandyknowe 
118912. 

5th, No. 1024.-^IE PRINOB Prinoe*Smith, Bt., Southbum, Driffield, Iree of Sonthbwn 
118408* 

R.N- No. 1028 .—Leslie K. Osmond, Beelshy, Grimsby, Melody of Beelshy 113287. 

H.O. Nos, 1013,1026* 0. No. 1012. 


Bdted Ganoways. 

No, 1042.—*' Knockbrex ” SUver Challenge Cnp for the best Belted Galloway to the 
Nalo OokfanTs Gartmore Dandy 9th. , . ^ / 

No, 1085.—B.N. for " Knockbrex ** Silver Challenge Cup to the Nalo OOKFANrs Gartmore 
ChrisUanStd. . , / 


Class 188.— Ckdknoaig BuSL^ bam bn or before No^emb^ 89, 1986; 

iiL No. 1081.—THE Nalo Oonfany, Ltd„ Gartmore, Stiritng. ^ 

M, No. 10 ^—Gen. Sm Us HAXXLieoN, 1, Hlyde 

DUy2nd. .. 


Class 184.-T-^e2te<2 Qcdtomuy Cow M ^ ^ be^ 

lit. No, Gha^nac^ S^ 

^d,^Na ]^36 .—tee NALb.OpEm^,^!^^ Resist 1822 B- 

No. 1088 ,—Gen. 

\,Ktty3418'B- 'r'.;"','' ' ' 

, Gm sm US 4 Bark SffioEiey Wbm 


1822 B- , ' 

Xendon^W.2, Lnlleiiideh 
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Class 135* —Belted Galloway Heifer, born on or betwem December 1, 1934, 
and November 30, 1935. 

CoMPAN?, Ltd., Gartmore, Stirling, Gartmore Winifred 

vfrll v4o!2 S* 

Nadc Compaity, Ltd., Gartmore, Gartmore Mary 8th 3460 B. 

S2;SER Ian Hamilton, l, Hyde Park Gardens, London, W,2, Makerstonn 
Bldoyand. 

®*K. 1037.—Gen. Seb Ian Hamilton, l, Hyde Park Gardens, Lnilenden Dainty 

3586 B. 

Class 188. —Belted Galloway Heifer, bom on or between December 1, 1935, 
arid November 30, 1936.* 

la^ Ho, 1042.—^Thb Kalc Company, Ltd., Gartmore, Stirling, Gartmore Dandy 9th 3636 B. 
2nd,. Ho. 1041.—Gen. Sir Ian Hamilton, 1, Hyde Park Gardena, London, W.2, Lullen- 
den Beauty 2Bd 3702 B. 


Galloways. 

No. 10-^.--“ Jubilee** Challenge Cup for best Galloway to Walter Biggar’s Flashlight 
of Casttemllk. 

No. 1054.—^B.N, for Challenge Cup to Arthur B; Buncan^s Bwanston Olive. 

Glass 137. —QaUoway Bvll, horn on or before November 30, 1936. 

—^Walter Biggar, Grange Farm, Castle Douglas, Flashlight of Castlemllk 

2nd, No. 1044.—ARTHUR B. Duncan, Gilchristland, Closebnm, Dumfriesshire, John S. T. 
of Blair 18612. 


Class tS^,—-QaXloway Cow or Heifer, in-milk, born on or before 
November 30, 1934. 

Isi No. 1047.—B. JARDiNiE PATERSON, Balgtay, Lockerbie, Gratitude and of Balgray 33025. 
.2nd,J!^o. I046.r--W. Khnnedy-Moefat* Audhencheyne, Moni^ve, Dumfriesshire, Tibbie 
2nd of Loehurr 33753. 

Class 189.^ —GaUotoay Heifer, born on or between December 1, 1934, and 
• November 30, 1935. 

1st, No. 1060 .—The Gourlat Farming Co., The Ford, Tynron, Dumfriesshire. 
^ Favourite 7th of Kirkland 37802. 

fad* Ho. 1062,— Jardinb Paterson, Balgray, Lockerbie, Judith 2nd of Balgray 87396. 
Srd, No. 1051.—^W. Hennedy-Moffat, Auchenchesme, Moniaive, Dumfriesshire, Louise 
of Lochurr 37407. 

H.H. No. 1053,—B. JARDINB PATERSON, Balgw-y, Lockerbie, Oulmark Nannie 2nd 37250. 

Class 140. —Galloway Heifer, bom on or between December 1, 1936, and 
November 30, 1936.t 

Sive ^ Hunoan, Gilchristland, Olosebum, Dumfriesshire, Bwanston 

2nd, Na l055.;;plTEB Gourlay 06., The Ford, Tynron, Dumfriesshire, FUrteth 

QX JKlFSiSflfl o81.o0« 

Srd, No. 1058.—B* JARDINB PATERSON, Balgtay, Lockerbie, Florence Srd of Balgray 88227. 

HlgMand. 

Classes 141 to 148, —Cancelled mder Megtdation 10, 

Daisy Shorthorns. 

No. ^.—Shorthorn Society's Oiampion Prize of 210 for the best Bull to J. Hbwson 
ds SONS' Lyne Jubilee. 

S®' CtamjlOB Pto to Ia.-OOT. B. W. Babowy’s BsiYhOI ImiMrlsl B«iM, 

JlTO.—aiortIiotn Society’s Ohamidon Prize ol *10 for the best Cow or Heifer to 
J. 'R mbe r tiAKe £ Son s Hastoe Barrington 17th. 

No. 1193.—B.N. for Champion Prize to B. J. MAsbrERS' Bralshfleld Sylvia 14th. 

Nob. 11®, 1224,126l.-« Wkenhurst» SavTcSnge Bowl beS i 


WESTMINSTER'S Baton 


group of 
Diamond, 


one Bull and two Cows or Heifers to the Duke of ' 

Eaton Lady Ruby 8th and Eaton Red Rose 18th, 

" Brackenhurst" Silver Challenge Cup to IMTAJOR Q. 
Hiller Mundy a Redriee Mereury, Knells Elliot Fernleat 2nd and Redrlce Da%ng 10th, 

• Prizes offered by the Dm and Belted Galloway Cattle Breeders* Association, 
t Prises oflTdred by the Galloway Cattle Society, 
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Nos. 1238,1239, 1240.—OPerpetnal Silver ChaUenge Cup for the best group of Three Cows 
or Heifers by the same siie to Hobbs <& HAVis* Kelmseott Betty 89tii, Kelmscott 
Primula 215th and Kelmscott Primula 2i7th. 

Nos. 1222, 1224, 1251.—“ Nottingham Silver Challenge Bowl for the best group of three 
Cows or Heifers, in-milh, to the Dukb ob "Westminsteb's Eaton Bessie Annetta, Eaton 
Lady Ruby 8th and Eaton Red Rose 18th. 

Nos. 1238,1239,1240.—R.N. for “ Nottingham “ Silver Challenge Bowl to HOBBS & Bavis' 
Kelmscott Betty 39th, Kelmscott Primula 215fhand Kelmscott Primula 217tb. 


Class 144. — Datr^ Shorthorn Bull, horn in or before 1934. 

1st, No, 1061 .—LT.-Ool. E. W. BABCiiAT, Bury Hill, Dorking, BuryhlU Imperial Bates 
262817. 

2nd, No. 1075.— Lord Loch, Stoke College Street Earm, Stoke-hy-Clare, Suffolk, Stoke 
College Lord Leicester 266971. 

3rd, No. 1070.— Miss B. M. Harrison, O.B.E., Maer Hall, Newcastle, Staffs,, Townend 
Supreme 273852. 

4th, No, 1063.—A. Norman Creyke, Coton Grange, Whixall, Whitchurch, Shropshire, 

Greencroft Marquis 257658. __ _ , 

5th, No. 1076.—A. THOMAS Loyd, Lockinge House, Wantage, Anderson Wild Bates 9th 
241503. 

R,N. No. 1067 .—John W. Gardner, Ivy Farm, Donisthorpe, Burton-on-Trent, Basker- 
vlUe Winander 268368, 

H.C. Nos. 1060. 1078,1079. 

Class 145, — Dairy Shorthorn Bull, bom in 1935. 

Ist, No. 1083.--J. Hewson Sons, Barton, Wigton, Cumberland, Lyne Jubilee 278288. 
2nd, No. 1086,—B. J. MANNERS, The Old Hall, Netherseale, Burton-on-Trent, Aikbank 
Dairy Lord 274367. 

3rd, No, 1084.—W. H; Holdoroet, Crowood Farm. Spondon, Derby, Monogram*s Pilate 
'■ 278531 

4th, No, 1080 .—Mr, a Mrs. T. R. C. Blopbld, Hoveton Home Farm, Wioxham, Norfolk, 
Hoveton Lord Darlington 277527. ^ ^ ^ 

5th, No. 1087 .—Harry Shuieto, Golf Links Farm, Tadcaster, Sisergh Supreme 279862. 

R.K. No. 1091.—G. H. Wmis. Birdlip, Glos., Cleasby Wild Warrior 275748. 

H.C, No. 1089. C. No. lOm. 

Class 146, — Dairy Shorthorn Bull, bom on or betumn January 1 and 
March 31, 1936. 

Ist, No. 1097 ,--^ohn Barnes, Aikbank, Wigton, Cumberland, Parton Premier 283328. 
2nd. No. 1108.—G. H. WiLWS, Birdlip, Gios., Greeneroft Bugler 285737. 

3rd, No. 1100 .—Major E. F. dreat fihalfield,Melksham,Wilts., Challield Charming 

4th* No?*11M^W. H. VlGTTS, Eevells Croft, Bengeo, Hertford, Revels Lord Barrington 
2lid 288768 

5ih, No. 1101 .—Sir Whliam Hicking, Bt., Brackenhuist Hall, Southwell, Notts., Premier 
of Brackenhursi 283336. 

R.N, No. 1106.—S. WlLHAMSON, Green House, Alveley, Bridgnorth, Alveley Nelson 
287208. 

H.C, No. 1107. C. No. 1096. 

Class 147,— Dairy Shorthorn Bull, horn on or betmen April 1 and 
June 30, 1936.“*^ 

1st,: No. 1121 .—Major G. Miller Mundy, Eed Eice, Ah^ver, Rt?rioe Mwenry 2860^. 
2nd, No. 1124,—T. A. ROSE, Churchill Heath, Khaghaim Oxpn,, ChurehUi 
»d* No. 1118.—A. Thomas Loyd, Lockinge House, Want^, Lockinge Ohane^tf 
2S4266 

4th, No. 11*16.—G. Howarth, Pendlebury’s Farm, Westhoufi^ton, Holton, Galeaite 
Ambassador 2nd 286112, -bua*- aw..*** 

5th, No. 1128 .—The Duke of Westminstbr, G.C.V.O., D,S*0., 

Alford, Chester, Baton Diamond 287013. 

B.H, No. 1119.—B. J. Manners, The Old Han, 

Baron Monogram 288572. , . - , 

H.0, No. 1131. C. No. 1116,' 

Class t4S.—^Dairy Shoti^m horn July 1 and 

Da0efnber 31 , ' 

1st, No. 1132.— Joseph Barnw 8> Bat^ Syke, CNna^W!^ Barttsgh Conqueror 

2nd,^NtJ^i84.—CmvERS A 8^, Hfston WHd Prtnee 4^ 

■■ . 381844. _ ' , ' ’ : ; ' . . ■ , . ' 

* ist, 2nd ^ Siri Be^» t>ffer^ by: Iho 
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Srd, No. 1142.—L^HiauETT, Hook Bad Barm, Oheckendon, Reading, Oheokendon Imperial 
Admiral 283347. ^ x. i. « 

4tb, No. 1133 .—Thb Brogiktyn EsTAa® Company, Brogyntyn, Oswestay, Brogyntyn 
Seal 281467. 

Stb, No. 1139.—J* Batirs, Bwlchmawr, Llanwenog, Uanybyther, Cardiganshire, 
Bontfaea Star Duke. 

H.C. Noa. 1137,1144. 

Class 149. —Dairy Shorthorn Cow, in-CcUL* 

1st, No. 1146.— Oapy. T. AiLEN-SlByBNS, Wlcklesham Lodge, Paringdon, Berks., 135338 
Wieklesham Duehess Srd. 

2ad, No. 1152.—Miss R. M. HARRISON, O.B.E., Maer Hall, Newcastle, Staffs., 147024 
HUl Beanty 7th« 

8rd, No. 1162.—Thb Ditke op Wbstminstbe. G.C.V.O., D.S.O., Baton Home Paim, 
Aldford, Chester, 163854 Eaton Bed Bose i7th. , ..s m x 

4tht No. 1158.—B. J, Manners, The Old Hall, Netherseale, Burton-on-Trent, 145346 
BaskerrUle Fashion Snd. , . . - « 

5th, No. 1148.— Joseph Barnes, Banigh Syke, Wigton, Cumberland, 145493 Banigh 
Grey 2nd. 

R.H. No. 1161.—W. H. ViGNS, Eevells Croft, Bengeo, Hertford, 124149 Bevels Coronet. 

H.G. Nos. U49, 1159. C. No. 1153. 

Class 160. —Dairy Shorthorn Gow, in-mUk, horn in or before 1930.* 

Ist. No. 1170.—J. TimberIiAEB & Son, Hastoe Farm, Tring, 123874 Hastoe Barrington 17th. 

2nd, No. 1188.—Major G. Mn.LEB Mondy, Red Rice, Andover, 118071 Knelis Elliot 
Femleaf 2nd. 

3rd, No. 1165.—A. Thomas Loyd, Lockinge House, Wantage, 109970 Lockinge Leopardess 
4th. 

B.H. No. 1166.— Bib Edward Mann, Bi., Th^veton Hall, Biss, Norfolk, 116010 Bnehess 
of Barrington 2nd. 


Class 161. —Dairy Shorthorn, Oom, in-milk, bom in 1931* 

1st, No. 1176 .—Lt.-Col. R. W. BaroiiAY, Bury Hill, Boridng, 135823 Bothering Mots 
Rose .2nd. 

2nd, No. 1174.— Gapp, T. AldEn-Stbvens, Wieklesham Lodge, Paringdon, Berks., 185840 
Wieklesham Waterloo Molly 2nd. 

Srd, No. 1179.-^. Fxbrpont Morgan, Wail Hall, Aldenham, Watford, 141422 Aldenham 
Besflny llfh. , 

Class 162.—HflwSry Shorthorn Cow, in^lk, bom m 1932. 


1st, No. 1193.—E. J. Manners, The Old Hall, Netherseale, Burton-on-Trent, 151676 
Braishfieid Sjdvia 14th. 

&kd. No. 1191.— Sir Edward Mann, Bt., Thelveton Hall, Biss, Norfolk, 150719 Thelveton 
Lady WUdeye. 

Srd, No. 1190;—A. THOMAS LOYD, Lockinge House, Wantage, 150282 Loekinge Tulip 
Leaf 2nd. 

4t!i, No. 1194.-^IR Marun j. Melvin, Bt,, Billesley Manor, Alcester, 158795 Greattew 
Waterloo Bose Srd. 

Sth, No. 1195.^. PiBRPONT Morgan, Wall HeB, Aldenham, Watford, 151252 Aldenham 
Lady Barrington 8nd. 


B.IL No. 1196.—R. SiLOOOR & SONS, LTD,, Thomton IBfell Farm, Thomton-le-Pylde, 
Lancs. 153588 Hastoe Barrington ^th. 

H,C. Nos. 1184,1197. C. Nos. 1183,1186. 


. 1183,1186. 


dm 163. —Dairy Shorthorn Cow or Heifer, m-milh, bom m or after 1933. 

Is^ 1^. im^op ORGNK, Skeraes Farm, Edenbridge. Kent. 168475 Greattew Eve 6ih. 
2ad, No. 1224^HB BUKE OP WESTMINSTER, G.0,V.6„ B.§.0., IKaton Home Farm, 
Aldford, Chester, 163846 Baton Lady Buby 8th. , 

^ william HIOKING, Bt„ Braokenhurirt Hall. SouthweB, Notts., 158676 

Braosennarst Joan* 


4thf No. l^L—S, A. N. Watney, Manor Farm. Catthon 
Sth, No. 1219.—^Tudge & Maybbry, Whittingslow, 
Whi^gslow Podger. 


ug^, 163697 Aoryse Red Rose, 
ih Brook, Shi^shlie, 163405 


G.O.V.O., B,S.O., Eaton Home Fana. 
AiJEord, Chester, 163835 Eaton Bessie Annetta. " 

H.O. Nos. 1202,1212,1214,1220. 0. Nos. 12X8,1216,1216,1217* 


* Ist^ 2 q 4 iuad 3rd Fiiaea offered by ^ Shorthorn Society. 
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Glass 154. —Dadry Shortliorn Heifer, in-milk (to first calving), born in or 

after 1934.* 

Ist, No. 1240.—Hobbs & Davis, Kelmscott, Leohlade, Glos., 1C8495 Kelmscott Primula 
217tii» 

2nd, No. 1239.— Hobbs & Davis, Kelmscott, 108493 Kelmscott Primula 2isth. 

Srd, No. 1249.—J. Timbbklakb & Son, Hastoe Parm, Tring, 173070 Hastoe Barrington 
31st* 

4th, No. 1245 .—Major G. Miller Mitnov, Ked Eice, Andover, 170649 Bedrice Darling 
10th. 

5th, No. 1230.— John Cronk, Skeynes Farm, Bdenbridge, Kent, 173290 Greattew Princess 
Carrie 7th. 

B.N. No. 1228 .—^Lt.-Col. B. C. Athins, Stretton House, Stretton BaskervlUe, Hinckley, 
160000 Chevet Sylvia 2nd. 

H.C. Nos. 1242, 1251. C. Nos. 1235, 1237. 


Iilneolnsbire Red Shorthorns. 

No. 1254.—^Lincolnshire Bed Shorthorn Challenge Cup for best Bull to Erinholb & 
Pbeshney's Anwlek Instructor. 

No. 1259.—^B.N. for Challenge Cup to H. Gore Browers Coleby Herald. 

No. 1284.—^Lincolnshire Bed Shorthorn Ohalleuge Cup for best Cow or Heifer to 
G. L, Bb]cbridge* 8 Anwlek Mary. 

No. 1271.—B.N. for Challenge Cup to John Evens Son’s Burton Bed Bose 10th. 

Class 165. —Idsteolnahire Red Shorthorn BvU, born in or before 1935. 

lit, No. 1264.—BEINHOLD&Freshney, Little Milton, Oxford, Anwlek Instructor 26361. 
2nd, No. 1266.—Leonard wells, The Homestead, North Scarle, Lincoln, Chetwode 
Tinker 27050. 

Srd, No. 1256.—B. S. TANSUaY, Willoughby Manor, Alford, Lines., Seaholm Bob 6th 26724. 


Class 156. —Lincolnshire Red Shorthorn BvU, bom in 1936. 

1st, No. 1259.—H. Gore Browne, Broombriggs, Woodhouse Eaves, Lou^borough, 
Ooleby Herald L 29001. 

and, No. 1268.—0. L. Bbmbbidge, Walcott* Lincoln, Anwlek Monarch L 29097. 

Srd, No. 1257.—0. L. Bbmbbidge, Walcott Anwlek Minstrel L 29096. 

B.H. No. 1260.— Leonard Wbij.s, The Homestead, North Scarle, lincoln, Homestead 
Prlnee 24th L 29672. 

Class 167. —Linoolnshire Red Shorthorn Cow or Heifer, in-m4ik, born in 
or before 1934.t 

Isti No. 1264.—E. S. Tanslby, Willoughby Manor, Alford, Lines., Seaholm Dolly (Vol. 40, 

2nd, No. 12’68.— John Evens <fc Son, Burton, Lincoln, Burton Melton 8th (Yol. 38, p. 236). 
Srd, No. 1261.—S. Qeoil Armitage, Lenton Pields, Nottingham, Lenton Violet (Vol. 40, 
p. 192). 

B.N. No. 1262,—H. GORE Bbownb, Broombriggs, Woodhouse Eaves, Loughborough, 
Broombriggs Wendy (Vol. 89, p. 187). 

Class 15B« —Linoolnshire Red Shorthorn Cow, in-imUc, bom in or before 1932. 
showing the best rnilhing properties, 

1st, No. 1271 .—John Evens Son, Burton, Lincoln, Burton Bed Bose 
and. No. 1268 .—Cbxvers Sh Sons, Ltd., Elston, Cambridge, Bendlsh 

Srd, John Evens <2 Son, Burton, Lincoln, Burton Buby Spot 82nd (VoL 89, 

p. 220). 

4tb, No. 1270.— Chivbrs <2 Sons, Ltd., Histon, Histon Fanny 12th (Yol. 39, p. 196). 

B.N. No. 1266.— Mbs. J. Bowser, Nettieham Heath, Lincoln, Seothem Molly 4th <YoL 40, 
p. 210). 

Class 169. —Lincolnshire Red Shorthorn Cow or Heifer, in-mUk, bom in or 
after 1933, showing Ihe best milking properties,^ 

1st, No. 1280.—F. Etjssbll Wood, Bendlsh, Hitchin, Herts., Bendlsh Haney Slst (Vol. 40, 
p. 363). 

2nd, 1^0. 1278.— John Evens & Son, Burton, Lincoln, Burton Royal Starlight 17th (YoL 

Srd, No.^277?-^ohn Evens <2 Son, Burton, Bnrton Melton 10th (Yol. 40, p. 258), 

B.H. No. 1281.—F. Bussell wood, Bendlsh, Httdhin, Herts., Bendlsh Haney 82nd (V6I. 
40, p. 863). __ 


Ist, 2nd and Srd Frizes offered by the Shorthonx Sodety. 
t Prises offered by the Lincolnshire Bed Shorthorn Assoolation. 


OtLwm 20tJ?l'?oL^9, 
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Glass 160. —Lincolnshire Med Shorthorn Heifer, horn in 1035. 

1st, BTo. 1284.—C, L. Bembridge, Walcott, Lincoln, L. 181 An wick Mary. 

2ndt No. 1290.—S. TAESLBy, Willoughby Manor, Alford, Lines., L. 1039 Seaholm 
Ruth 28th. 

Srd, No. 1288.-nJ. A. Marsdejt POPPiE, Laneshill, Stevenage, Herts., L. 840 Castlethorpe 
Dewdrop 2nd. 

R.N. No. 1287.—H. OORE BROWEB, Broombriggs, Woodhouse Eaves, Loughborough, 
L. 264 Broombriggs Connie. 


Class 161. —Lincolnshire Med Shorthorn Heifer, horn in 1936. 

1st, No. 1299.*—L A. IklARSDEE POPPLB, Daneshfll, Stevenage, Herts,, L1976 Castlethorpe 
Bora. 

2ttd, No. 1294.—C. L. BEMBRIDQB, Walcott, Lincoln, L1318 Anwick Muriel, 

Srd, No. 1296.—H. Gore Browne, Broombriggs, Woodhouse Eaves, Loughborough, 
L 1709 Broombriggs Dinah. 

4th, No-1298.—W. Dennis <fc Sons, Ltd,, Kirton, Boston, Lines., L1519 Kirton Greta. 
H.H. No. 1293.— S. CECIL Armitagb, Lenton Fields, Nottingham, L1226 Lenton Violet 


South Devons. 

No. 1301.—South Devon Herd Book Society’s Silver Challenge Cup for the beat Bull to 
J. P, CUNDY Sons* Pamflete Back. 

No. 1303.—a.N- for Silver Challenge Cup to JOHN Wakbham & SON'S Keynedon Sir 
Wimarn. 

No. 1309.—South Devon Herd Book Society's Silver Challenge Cup for the best Cow or 
Heifer to J. Hendy's Alston Lassie 5th. 

No. 1314.—B.N. for Silver Challenge Cup to Biohard W. Chapfb's Worswell Handsome. 


Class 162. —South Devon BuU, horn in or before 1935. 

1st* No* 1301.—J. P. CuNDY & Sons, Estover Farms, Crownhill, Plymouth, Pamflete 
Back 13345. ^ 

2nd, No. 1303.— John Warehah <fc Son, Bowden, Newtoix Ferrers, S. Devon, Keynedon 
Sir William 13302. 

Srd, No. 13Q2.r>-jOKN A. IRISH, Edmeston, Modbury, S. Devon, Coleridge No. 121 13229 

Glass 163.— Devon BtMl, horn in 1936. 

1st, No. 1806.—RroBABD W, Cearpe, Worswell Barton, Newton Ferrers, S. Devon, Wors- 
vall Captain 2Sth 14212. 

2nd. No, 1304.—B. V. BUNDAY, Bydon, Ogwdl, Newton Abbot, Holbeton Laddie 9^ 


Class 164.— S(rM Devon Oov> or Heifer, in^-mUk, horn in or before 1934. 

1st, No, 1309.—J. Hbndt, Alstom Holbeton, S. Devon, Alston Lassie 5th 36833, 

2nd, No, 1308,— John T. Dennis, winsor, Yealmpton* Devon, Wlnsor Snowdrop 5th 36895. 
Srd, No. 1311.— George Wills, Home Farm, Haccombe, Newton Abbot, Primula 9th 
37383* 

R.N. No. 1310.— Gbobgb Wills, Haccombe, Milkmaid 4th 35940, 


Class iBBm-South Devon Heifer, bom in' 1935 or 1936. 

lat, No. 1314.— Bichard W. Ckafpb, Worswell Barton, Newton Ferrers, S. Devon, 
Worswell Handsome 38550. 

1313.—®. V. BuNDAT, Bydon, Ogwell, Newton Abbot, AUenhayes Janis Isi. 

Srd, No. 1S15 .-^ohn A* Irish, Edmeston, Modbury, S. Devon, Edmeston Lily 4th 38760. 


Red Polls. 

No. 1320.—Bed Poll Cattle Society's Champion Prize of £5 for the best Bull to Stuart 
Paul's BrIghtweU Peter. 

Major a. B. Mpeohell's Seven Springs Qnany. 
No, 1368.—Poll Cattle Society’s Champion Prize of £5 for ^e best Cow or Heifer to 
Lord Cranworth^s Grnndlabnrgh Good Dnek. 

S®* to BxoRs. OF Walter Scrimgbour's WIssett Nonsnoh. 

Nos. 1333,1872, 1389.—- Henham Silver Challenge Cup for the best group Of one Bull 
S? Cows or Heifers ^^Exors. of Walter Scrimgbour's Wissett Bed Pox, 
WIssett Nonsuch and WIssett Please, . , ' : 

No 8. I342i 1309, 140R^B.N, for "Henham” Silver Challenge Oup to STUART PAUL'S 
Kirton Panther, KiHon Rurattst and Kirton Bn^he. 
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Class 166, — Red Poll Bull, horn in or before 1934. 

—^Sttjakt Paul, Kirton Lodge, Ipswich, Brightwell Peter 16339. 

2nd, No. 1819. — ^IdAJoa A. B, Mitchell, Poulton Priory, Fairford, Glos., Seven Springs 
Quarry 16859. 

2rd, No, 1318. — ^Mrs. G. Meiheetzhagen, Theberton House, Leiston, SuffoUc, Morston 
Hero 16S28. 

R.lf. No. 1321.—^W. R. B. A. XlTHWATT, Great Linford Manor, Bletchley, Latimer Prim¬ 
rose League 17104. 

Class 167. — Red PoU BuU, bom in 1936. 

1st, No. 1323.—J, G. Gray, Coombe Abbey, Coventry, Abbeycombe Kentime 17257. 

2nd, No. 1322.— VISCOUNT Bledisloe, G,C.M.G., K.B.E., Lydney Park, Glos., Lydney 
Majlolini 17454. 

v5?* 1333-r-E3:0RS. OP Walter Sceimgbour, Wisaett Hall, Halesworth, Suffolk, 
Wissett Red Fox 17588. 

17596^^^* — Hambling, Bt., Rookery Park, Yoxford, Suffolk, Yoxford Stormer 

R.N. No. 1326.—Coi. H. E. Hambro, C.B.E., Coldham Hall, Bury St. Edmunds, Coldham 
_ Ulysses 17343. ^ 

H.C. No. 1332. €. No. 1328. 

Class 168. — Red Poll Bull, born on or between January 1 and 
May 31, 1936. 

1st, No. 1342.— Stuart Paul, Kirton Lodge, Ipswich, Kirton Panther 17770. 

2nd, No. 1345 .—^Trevor Pbice, Cahnaden, Cirencester, Ciceter Quaker King 2nd. 

^0.^1343.—^The Hon. Clive Pearson, Parham, Pulborough, Sussex, Parham Mango 

4th. No. 1341.— Stuart Paul, Kirton Lodge, Ispwich, Kirton Diplomat 17766. 

6th, No. 1844,—^TREVOR P3MCB, Calmsden, Cirencester, Cleeter Quaker King. 

No. 1340. — ^EDsrbert Bavy Longe, Abbot's Hall, Stowmarket, Combs Yellow 
Beacon. 

H.C. No. 1389. Cv Nos, 1336,1338, 

Class 169. — Red Poll BuU, bom on or between June 1 and 
Becember 31, 1938.* 

Ist, No. 1353 .—^Ths Hon. Clive Pearson, Parham, Pulborough^ Sussex, Parham Murphy. 
2nd» No. 1351.— Stuart Paul, Kirton Lodge, IpsTOh, Kirton Gunner 17767. 

8rd, No, 1350.— Mrs. G. Meinbbtzhagbn, Theberton House, Leiston, Suffolk, Theberton 
Hero 2nd. 

4th, 1346.— LT.-Ool, Sir Mebeik R, Bubrbll, Bt., C.B.B., Knepp Castle Estate 

Omce, Horsham, Knepp Miser. 

R«H.^Na. 1347.—Sir Guy Hambling, Bt.» Rookery Park, Yoxford, Suffolk, Yoxford 
Pluto 4th 17940. 

H.C. No. 1352. 0. No. 1354. 

Class 176, — Bed PoU Cow, in-mUk, bom in or before 1931. 

1st, No. 1863 .—Lorp Cranworth, M,0,, Grundisburgh Hall, Woodbridge, 43888 Grandls^ 
burgh Good Duok. 

2nd, No. im.—BxoRS. OP WAiOTt ScMiMGBOUR, WisTOtt Hall, Halesworth, Suffolk,, 
42563 Wissett Nonsuch. 

3rd, No.^ 1868.—MRS. M, L: Gbippith, Little Hailingbury Park, Bishops Stortfoicd, 47277 
HalUugbury Ruby 2ud. 

4th, No. 1366,—J. G. Gray, Coombe Abbey, Coventry,^44526 Abbeyeombe Ploia. 

6th, No. 1870 .—The Hon. Clive Pearson, Parham, Mborough, Sussex^ 47894 Parham 
Rosie. 

^?31.—MitSR M. H. Bouverib, O.B.E., Belapre Abbey, Nortluwapfcon, 4Wi 
Clifton Remembranee. 

BUJ. No. 1864. C. No. 1860. 

Glass 171* — Red PoU Cow or Heifer, in-miBc, bom m 1932 or 1933*. 

1st, No. 1384,— Lady Loper, Leonardslee, Horsham, 49726 Leonat^ae Blackberry, 
and, No. 1876.— Lt.-Col. SirMereir R. Burrell, Bt.,G.B^E., Knepp Castle Estate Offlbe, 
Horsham, 49666 Knepo Minverva 38rd. . ^ 

8rd, No. 1880.— Sir Guy Hambling, Bt,, Rookery Park, Yoxford, Suffdk, 50620 Yoxford 
Prune 3rd. ^ » 

4th, No. 1378,— Lt.-Col. Sir Mebrik R. Burrell, Bt,, CB.B., Knepp Castle Estate Office, 
Horsham, 49672 Kuepp IMenee t9th, 

ath, No* 1885 .—^Laby Loder, Leonardslee, Horsham,, 51866 Leonarddee WGd Rose Rrd. 
Rilf.; No. 1,387 .—^Stuart Patit-. Kirton Lodge, Ipswich, 49641 Kirton Oaken. 

H*C. No. 1379. 0* No. 1376. 

* 1^, 2nd and 8rd Prizes off^d by the Red PoU Cattle Society. 
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Class 172. —Red Poll Heifer, in-milk {to first calving), horn in 1934.* 

l#t, No. 1391 .^Lt.-Col. Snt Mbioik E. Bubebll, Bt., C.B.E., Knepp Castle Estate Office, 
Hocsliaia, 53943 Kaepp Beryl 7th. 

2nd, No. 1890.-218 Majesty the Kino, Sandringham, Norfolk, 54449 Hoyal Iris. 

8rdf No. 1399.—STxrAHT PattIi, Kirton Lodge, Ipswich, 53922 Klrton Rnrallst. 

4th. No. 1400.— Stdart Paul, Kirton Lodge. 63923 Kirton Setfalr. _ ^ 

5th, No. 1398.— Lady Lodee, Leonardslee, Horsham, 54007 Leonardslee Qneensberry 8rd. 
H.N. No. 1395 .—Col. H. E. Hambeo, C.B.E., Ooldham Hall, Bury St. Edmunds, 53266 
Coldham Watsonla. 

H.C- No. 1397. 0, No. 1394. 

Class 173. —Red Poll Heifer, born in 1935. 

1st, No, 1405.—J. G. Gray, Coombe Abbey, Coventry, 54954 Abbeycomhe Klint. 

2nd, No. 1408.— Stuart Paul, Kirton Lodge, Ipswich, 56148 Kirton R^che. _ . - 
Srd, No. 1407.— Sie Guy Hambijnq, Bt., Eookery Park, Yoxford, Suffolk, 57121 Toxford 
Havis 6th. 

4th, ,No. 1406 ,—Mrs. M. L. Grifiith, Little HaUingbury Park, Bishops Stortford, 66864 
Haiiingbiiry Sylvia. 

B.lf. No. 1402.—T ma TRUSTEES OP THE CONDOVBR ESTATES, Condover, Shrewsbury, 
_ 55526 Condover Daffodil 2nd. 

K.O. No. 1409. C. No. 1403. 


Class 174. —Red Poll Heifer, horn in 1936. 

1st, No. 1420.—J. G. Gray, Coombe Abbey, Coventry, 67171 Arwarton Mimosa 4th. 
2nd, No. 1411.—BDrs Majesty the Kino, Sandringham, Norfolk, 68854 Royal Mab. 

Srd, No. 1419.— J. G. Gray, Coombe Abbey, Coventry, 67136 Abbeycombe Lendesia. 
4th, No. 1412.—Hrs Majesty the Kino, Sandringham, 68858 Royal Snowdrop. 

,5th. No. 1415.— Viscount Bibdislob, G.O.M.G., K.B.E., Lydney Park, Glos„ 58453 
Lydney Babino. 

RJK. No. 1413 .—Lt.-Col. E. C. Batt, C.B.B., M.V.O., Gresham Hall, Norwich, 57986 
Gresham Melody. 

H.C. No. 1416. C. No. 1414. 

Bine AlMons. 

ITo. 1427.—Blue Albion CetHe 3001647*8 Stiver QbaBenge Cup lOr beat BuQ to 7oBH. 
Bassett’s Asherblne Dairyman. 

No, 1429.—E,N. for ChaQengo Cup to C. H. Goodwin’s Bidgewardlne Diadem. 

No. 1439.—Blue Albion Cattle Soci^s Silver Challenge Cup for best Cow or Heifer to 
O. H. Goodwin’s Eileen 2nd of Crossfields. 

No. 1449.—E.N; icr Challenge Cup to Hbnby Matthew’s Winterbourne Beauty. 

£75 towards these prizes were offered by the Blue Albion Cattle Society. 


Class 175. —Blue Albion BuU, bom in or before 1935, 


tst. No. 1427.-jroHN Bassett, Hill Top Farm, Ashover, Derbyshire, Asherblue Dairyman 

Bud, No. 1429.—0. H. GodDWiN, Boro Fields, Walton-on-Trent, Burton-on-Trent, Ridge-t 
wardlne Diadem. 

Srd, No. 1432.~<!HARLE8 HENRY WEBSTER, Ivonbrook Farm, Grange MDl, D^rby, Ivon-» 
brook Admiral 2001, , -..o , ^ , 


B.H. No. 1428,—W. E, GLOVER, The Shrubberies, Snarestone, Burton-on-Trent, Snare- 
stone Fearless. 

H.G. No. 1480. 


Class 176. —Blue Albion Btdl, bom m 1936. 

W. E, Giover, The Shrubberies, Snarestone, Buxtoa-on-Trent, Snarestone 
Henry Webster, Ivonbrook Farm, Grange Mill, l>erby, Ivon- 
ard. No, 1433.— John Bassett, Hill Top Farm, Ashover, Derbyshire, Asherblne Victor. 


Class 177.— Blue A^ion Cow or Heifear, in-'mWe, bom m or 
before 1934. 

^ Sd of^rMSelds Slelffs, Walton-on-Trent, Burton-on-Tient>. Iffieen 

^^’iSoik Henry Webster, ivonbrook Farm, Grange 1011, Derby, Ivon- 

Fl^ds, Walton-ion-Trent, Burton-oa-Ti^mt, Crystal, 
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Class 178, —Blue Albion Heifer, bom in 1985. 

1st, No. 1443.—0. H. GOODWUr, Boro fields, Walton-on-Trent, Borton-on-Trent, Gross- 
fields Eva. 

2nd, No. 1446 .—Ohaeles Hhhet Webstbe, Ivonbiook Farm, Grange Mill, Derby, Ivon- 
brook Qaeenle. ^ 

8rd, No, 1444.—0. H. GooDmN, Boro Fields, Walton-on-Treat, Burton-on-Trent, Aprieot 
ot Crossfields. 

R.H. No. 1441.—JOH!T BASSETT, Hill Top Farm, Asbover, Derbyshire, Asherblue Haney. 

H.O. No. 1442. C. No. 1443. 


Class 179. —Blue Albion Heifer, bom in 1936. 

1st, No. 1449.—USENET Matthews, Down Farm, Winterbourne, Bristol, Winterbourne 
Beauty, 

2nd, No. 1447.—JOHN BASSETT, Hill Top Farm, Asbover, Derbyshire, Asberblne Pop. 

Srd, No. 1448.—0. H. QooDWiH, Boro Fields, Walton-on-Trent, Burton-on-Trent, Cross¬ 
fields Future Queen. 


British Friesiaiis. 


ABBREVIATION, — PJ,, Pure imported blood. 

No. 1468.—“ Mayford ” Silver Challenge Trophy, the British Friesian Cattle Society's 
Champion Prize of £10, for the b^t Bull, and the “ Douneside “ Silver Challenge Cup 
for the best Boh bred by Exhibitor, to lots. F. Toey's Crawford Bestain. 

No. 1466.—^R.N. for “ Mayford ” Silver Challenge Trophy and Champion Prize of £10 to 
W. G. PiiAYEE’S Ednasion Zwarthak. 

No. 1481.—B.N. for “ Douneside “ Challenge Cup to MES. Geaham Eees-Mogo's Clifford- 
chambers Max. 

No. 1504.—British Friesian Cattle Society’s Champion Prize of £10 for the best Cow or 
Heifer to James Holungwoeth's Gowrie Marigold. 

No. 1632.—B.,N. for Champion Prize to F. W. GHiBBRT’s Compton Beauty. 

Nos. 1488, 1489, 1532.—Brirish Friesian Cattle. Society’s Gold Medal for best group of 
three Cows or HdUfers to F. W. GziiBEEt’s Boyai Akke 10th, Royal Daffodiz 4th and 
Compton Beauty. 

Nos. 1648, 1651, 1678.—Peroetual Bronze Challenge Trcmhy for the best group of three 
. British Frleslans, bred by Exhibitor, and E.N. for Gold Medal to the Teustbbs of 
Sm Alasdaxs W. MaoEobbet’e Douneside hUao, Douneside Fiona 2nd and 
Douneside Beauty. 

Nob. 1481, 1636, 1666.—E,N. for Perpetual Bronze Challenge Trophy to MES. Geahaic 
Rees-Mogg’s Cliffordchambers Max, CUffordchambers Kindness and ClUfordehambera 


Class 180, —Britiah Frieeim Bull, born in or before 1934.* 

1st, £20. No. 1458,—MEs. P. TOEY, Shapwick, Blandford, Dorset, Crawford Bestain 43687. 
2ndi £16. No. 1465.—G. B. EADCilinfB, Pool Bank, Taivln, Cheshire, Tarvin (imp. 1936) 
Joost 47156* 

Srd, £10. No, 1462.—W*. CUETIS & Son, Berwick Manor, Eainham, Essex* Barwyke 
Matrix 48827. 

4th, £4. No. 1456.^L0EP Eaymigh’S Faems, The Bury, Hatfield Peverel, Chehnaford, 
Terling OoIUer 44961 P.I. 


R.N. 


H,C. 


No. 1450 .—Mes, 0, BayIiBY, Wfllaston Hall, Nantwich, WWaston (imp, 1936) 
Jansadema 47349. 

No. 1457. 


Class 181 ,—British Friesian BuU, bom on or betw^ Jammy I md ; 

June 30, 1935. . :, , 

1st, No. 1466.—'VTtoHAM G. PEAYBE, Whattoh Manor, Wbattoadn-tSm-T^^' NoWil 
Rdnaston Zwarthak 45883.' 

2nd, No. 1468 .—Axeeet Whigbtman, Middle HerringtoE Fsxm, 8^ ! ; 

Srd, !^a^46^6.^0A^t^^B; JAEMAlii BuDmley Mall, 

Held 45439. 

R.H. No. 1459.—J. W. SaITEE Omsism, Mmm BeriES*, MIbIde- 

hurst Silver King 46263. : ^ 

H.C. Nos..1460,1462. , -%■ . 

Class 188 *—BriHali Friesian BuU, ipm br beiw^ 1 and 
i>e<!0w6€r 31>Jt93$, \ 

Ist, No. 1469.—Mess Hexjqn CAPEiib, Apfd^^ Farm, O^balcMh, York, Applelaree Marm 
45201. 

2nd, Nd. 1470;—THE Teostses of Sm Axaspaie W. Douneside, Tarland, 

Aberdeenshire; Douneside Larfinigue 45843. 

; * 1st, and and 8id Prizes ^ewd by the Brithfc Rrie^ 0^ Soket?y. ^ : 
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Glass 183 ,—British Friesian Buil, born on or between January 1 and 
June 30, 1936. 

1st, Na 1481 ,—Hrs, Oeahim: IIbbs-Mogg, Clifford Manor, Stratford-on-Avon, Glifford- 
chaxnSers Max 4765& P.I. 

Sad, No. ,1476.—3SENBST B. HALL, Hales Haff, Market Drayton, Shropshire, Hales Wise¬ 
man 47949. 

8rd, Ho. 1479 .—The Tkustees of Sm Alaspair W. MaoRorbrt, Bt., Donneside, Tarland, 
Aberdeenshire, Donneside Benaehle 3rd 47797. 

4th, Ho. 1471.J. Gadpby, Manor Parm, Eg^m, Surrey, Lawford Pilot 48085. 

Ho. 1472 .—Einbay Peodttcb, Ltd., Elmer Earm, Einningham, Stowmarket, 
Plnray Victory 47875. > , 

H.C. Hob. 1478,1480, 0. Hos, 1476, 1477. 

Glass 1B4 .—BriHsh Friesian BtiU, bom on or between July 1 and 
December 31, 1936. 

1st, Ho. 1^2.—J, W. Salter Ohalor, Hinton Earm, Hurst, Twyford, Berks., Hinion- 
hnrst HoHander. 

and, Ho. 148 SL—Bertram: Parkirson, Oreskeld Hall, Arthington, Leeds, Greskeld Joy’s 
Knietke Stn. 

Class 185 .—British Friesian Cow, in-Calf.* 

Ist, 1494 .—Albert Wbightman, Middle Herrington Earm, Sunderland, Herrington 

Maureen 168826. —p , 

GR*bbrt, The Jdanor, Chdlaston, Derby, Royal Akke 19th 

1/lOVS f aX* 

5?* S®* BadOlifpb. Pool Bank. Tarvin, Cheshire, Tarvin Susette 141878. 

4th, Ho. 1489.—E, W. Gilbert, The Manor, Chellaston, Derby, Royal Daffodis 4th 140970. 

S.1I. Ho. 1190.—^ H. R, Gilbert, The Cottage, Aston Elainville, Hinckley, AsionvUle 
^ 4eit|e 152976 P.I. 

H,0. Hos. 1486, 1498. 

Glass 186 .-—Friesian Cow, in^mHk; bom in or before 1931, hamng 
yielded a minimufn of 8,000 Z6, of milk, during a ladxdi&n period of 315 days,* 

Trent,^ Gowrie^ ItoriSS Coddington, Heiyark-on- 

J^®%1S25.-^ai£BS Hollihgwort^^ Coddington, CrawIey Honeyeomh 1662^. 

Sb Martot Pl^, Oakham, Lady wood Dainty 4th 148284. 

S’ SS’ Bank, Ttovin, Cheshire, Tarvin Thespis 151668. 

^ ®“ry» Hatfield Peverel, Chelms¬ 
ford, Lavenham Ghanewy eth 148420. * 

^ Berwick Manor, Rainham, Essex, Ingatestone Myrtle 

HX* Ho. im ^ ■ 

Oow^ in-rnUk, bom in 1932 or 1933, hmim 
yi&aed a minfinum of 6,5(K) lb, of mUk during a lactation period fif 315 days,*- * 
My‘BvI& Kn.PATEiCK, Craigle Mains, RJlmamock, Gralglemaina 

Caddby, Manor Farm, Bgham, Surrey, Dethersden Bridget 
HiSnrf?n WBIGHTHAE, Middle Herrington Farm, Sunderland, 

ms) Brt 203m^' Home Farm, Woodseaves, Stafford, Marshgreenamp^^ 

1511-—A. Mead Allen,T he Grove, Long Buckby, Rugby, Longxove EroUo 

ix/ Ho.* 1624;”"^* Manor, Chellaston, Derby, Hawthorn Portia 168144. 

Glass 188 .—British Friesian Cow or Heifer^ in-milh, bom in 
or after 1934.* 

Gilmbt, The Manor, Chellaston, Derby, Compton Beautv 187520 
Creigie Mains, Kilmarnock, Gralgiemalns Doris 187766 

, * ^ 2nd had 8rd RrisM offered by the British Eriflrian Cattle Society. 
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Glass 189. — British Friesian Heifer, horn on or between Janxwry 1 and 
June 30, 1935. 

1st, No. 1543 .—The Tritstces op Sir Aiasdaie W. MacRobert, Bt., Bouneside, Tarland, 
Aberdeensliiro* Douneside Lilae 199812. . „ . « 

2nd, No. 1540.—jb\ W. Gilbert, The Manor, Chellaston, Derby, Chellaston (imp. 1936) 

Srd, No. 1541 .—B^st B. Haii, Hales Hall, Market Drayton, Shropshire, Hales Thora 
2nd 201236 B.I. „ 

4tb, No. 1544.—G. B, Radolippb, Pool Bank, Tarvin, Cheshire, Tarvin Rowena 8rd 206342, 
B.N. No. 1539.—W. Ctjetis <fc Son, Berwick Manor, Rainham, Essex, Barwyke Butterfly 
196958. 

Class 190. — British Friesian Heifer, horn on or between July 1 and 
JDeceniber 31, 1935. 

1st, No. 1549.—A. J. Creed, Goldicote House, Stratford-on-Avon, Goldioote Ruth 12th 

2nd, No. i55l.— THE Trustees op Sir Alasdair "W. MacRobert, Bt., Douneside, 
Tarland, Aberdeenshire, Douneside Fiona 2nd 199806. « . , j 

Srd, No. 1554 .—^Albert AVeightman, Middle Herrington Farm, Sunderland, Herrington 
Paulette 201690. 

R.N. No. 1560.— Capt. Harry Douglas, Smedlcys Hydropathic Co., ltd., Matlock, 
Farley Eventide 200430. 

H.C. No. 1552. 

Class 191. — British Friesian Heifer, horn on or between January 1 and 
June 30,1936.* 

Ist, No. 1562.—G, B. Radclippb, Pool Bank, Tarvin, Cheshire, Tarvin BerthUda 218620 PJ 
2nd, No. 1565.—MRS. Grabar Rbbb-Mogq, Clifford l^nor, Stratford-on-Avon, Clillora- 
ehambers Maisie 210638. ^ ^ 

Srd, No. 1655.—A. J. Creed, Goldicote House, Stratford-on-Avon, Goldicote Peridot 
Srd 212986. 

4tb, No. 1561.’—WILLIAR G. PLAYER, Whatton Manor, Whatton-in-tbc-Vale, Notts., 
Ednaston Draga 212016 P.I. , , i 

6tb, No. 1568 .—Miss S. WedcpnaIiL, Hill Farm, Bast Hanningfield, Chelmsford, Wheelers 
SaUy Srd 219874. 

R.H. No. 1559 .—the Trustees op Sir Alasdair W. MacRobert, Bt., Douneside, 
Tarland, Aberdeenshire, Douneside Mnriel 211828. 

H.C. No. 1564. 

Class 192.— British Friesian Heifer, horn on or between July 1 and 
December 31,1936.* 

1st, No. 1676.— William G. Player, Whatton Manor, Whatton-in-the-Vale, Notts., Bdnas- 
ton Beechnut 212010. _ m ^ 

2nd, No. 1573.— The Trustees op Sir Alasdair W. MacRobert, Bt., Douneride, Tarland, 
Aberdeenshire, Donneslde Beauty 2n806. „ . _ o 

Srd, No. 1678.— Albert Weightman, Middle Herrington Farm, Sunderland, Herrington 
Bioom-mljn 213754. . 

R.K. No, 1674.— The Trustees op Sir Alasdair W. MacRobert, Bt., Douuemdc, 
Tarland, Aberdeenshire, Douneside Primrose 211880. 

H.C. No. 1677. 


Ayrshires. 


No. 1613.—“ Oowhill” Silver Challenge Cup for the best Ayrshire to TREVOR GRBBH- 

No. leolJ^LsflorOowff * ClSilenge Cup to JOHN Mer to 

No. 1659.—“ Oldner ” Silver Challenge Cup for the best MBk Recorded Oocw or Heifer to 

No. 16 ^.—RX 1[(S**''oidner *™(RSuen^ Cup to Alexander Cochrane’s Lesserllxui 
Thrill 2nd. 

Glass Ayrshire SuU, born before Jamary 1, 1936. 

1st, No. 1583 .—Hugh Wyelib, Minsted, Midhurst, Sussex, Drunffprk Mot 86008. 

2nd, No. 1588 .—David Wallace, Auchenbrain, jSlaucbllne, Ayrshire, Barhoigh Revelanta 

Srd, No.^1685 -—John Logan, Beauchamps, Wyddiall, Bunringford, Herts., Beauchamps 
Bursary 34723. 

RjN. No, 1587.—Wyndham T. Vint, Thom Cottage, Wroot, Doncaster, Mluantae 
Whafs Wanted 36028. _ 


* ist^ 2nd and Srd Prises offered by the British Friesian Cattle Soriety. 
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Glass 194- —Ayrshire horn on or ajter Jarmary 1, 1936. 

lat, No. 1694.—ADAM W. Montqombbib, Westbum Farm, Cambuslang, Glasgow, Cow- 
grove Klo&dyke 37568. 

ZMf No. 1593 .—Adam W. Hontgombbie!, Westbum Farm, Barbolgb Special 38082. 

3rd, No. 1592 .-^amii8 Howib <& Sons, Muiislde, Dumfries, Cioftbead Expectation 37049. 
R.N. No. 1589.—G. W. Oebbnshzbids, Glover-Top, Grindon, Sunderland, Clover-Top 
Uatadoc. 

Class i95A. —Ayrshire Cow^ in-rmlh, horn before Jantutry I, 1934. 

lat. No. 1602 .^ohn Claee, Dunrod Fann, Inverkip, Dnnrod Susan 6th 48174. 

3nd, No. 1599 .—John Olab^ Dunrod Farm, Dnnrod Pearl 11th 48169. 

8 rd, No. 1622.—^D. Maokay, Symonds Hyde, Hatfield, Herts., Gree Miss Moffatt 9th 52368 
4thy No. 1603.—AXEZANDBB CocHEANB, Nether Craig, Hilinamock, Elmhurst Moldavia 
45851. 

ILH. No. 1607 .—Dntvebsity ot EDiNBineu^H (iNSTnnrxB op Animal Gbnbtios), Shotbead, 
Balemo, Mldlothl^ Anchenhraln Miss Craig 67th 88760, 


Glass 19SB. —Ayrshire Cow^ in-calf, horn before Jarmary 1, 1934. 

Is^ No. 1613.— Tbxvotl Gbbbnshiblds, Over-the-HUl, Houdhton'le-Spring, Oo. Durham 
Barstihly Narelssns 3rd 38614. 

2nd, No. 1601 .—John Olabe, Dunrod Farm, Inverkip, Dnnrod Snowflake 6th 60769. 

8 rd, No. 1627 .—Eobhbt Sxllabs & Son, Ickham Court, Canterbury, Ickham Bessie 14th 
49683. 

4th, No. 1604 ,—Albxandbh Oochbanb, Nether Craig, Kilmarnock, Lesserllnn Thrill 
2nd 80522. 

5th, No. 1616 .—James Howie & Sons, Muirside, DumMes, Howie’s Blossom 7th 44126 
B.ir. No. 1618.—A. A A. Kirkpatbiok, Bair, Sanquhar, Barr Pansy 43318. 

Glass 196A. —Ayrshire Mdfer, in-mUh, born on or after Jammy I, 1934, 
md before Janmry 1, 1935.* 

lit, JTo. 1637 .—Aubed Babolat, Manor Farm, Compton, Newbury, Berks., Compton 
Bemotta 68839. 


Symonds Hyde, Hatfield, Herts., Maekay’s Pntdenee. 
Sa SmSnT^^ Montgombbib, Westbum Farm, Cambuslang, Glasgow, € 


Com])- 


1653.—Wyndhak T. Vint, Thom Cottage, Wroot. Doncaster, Kneckdon Borah 

oOloZ. 

Glass Heifer, in-calf, horn on or after Jammy I, 1934, 

and before Jammy I, 1935,* 

^ 3Field House Dairy Farm, Houghton-le-Spiing, 

Sf’ wJ?' ^JABK, Dimrod Farm, Inverkip, Dnnrod Miss 8th 60760. 

Howib <fc Sons, Mulrside, Dumfries, Oauldhame Mayflower Snd 

Pbdigebb Stock Fabms,,F elton, Northumberland, Eshott silvery 


Glass 197. — Ayrshire Heifer, bom in 1935. 

*“*&da 69064^^ Beauchamps, Wyddiall, Buntingford, Herts., Beauehamps 
*^^*^879^^^*’"^* Byton Farm, Wellington, Shropshire, Flnlayston Kessle 

^Imcote, Stratford-on-Avon, 
«h’70874*”^^^ Bodbnb, Snowshfll Hill, Moreton-in-Maish, Glos., Studley Molly 
B.N. No. ,1656 .—John Boubnb, Snowshfll Hill, Burton Ella 69117. 

Class 198 .—Ayrshire Heifer, horn in 1936.* 

^ 2^^Haanvifo^4th°l^!®®“^ Westbum Farm, Cambuslang, Glasgow, Lm- 
^Wyndham T. Vint, Thom Cottage, Wroot, Doncaster, Hobsland lovely 

***• HMlito HoflfhtwIfrBprfnft 

> Fi^ offered by tl» Ayrshire Cattle H«a Bo«* 
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Guernseys. 

Na. 1674,—“ OalehlU ” Silver Ohalleage Cup tor the best Bull to B. H. Bbeptain’s Vslen- 
tiae*s Souvenir de VImiera. 

Ko. 1678.—^B.K. for “ Oalehill *' Challenge Cup to EEio H. Bqbe's Leweston Rose lad. 

ITo. 1718.—^Perpetual Silver Challenge Cup for the best Cow or Heifer and the “ PemhiH ** 
SUver Challenge Gup for Cow gaining the highest number of points on,Inspection, 
Milkin g Trials and Butter Tests to W. Duxteelb’ Femhlll Rose 8th. 

Ho. 1722.—B.N. for Perpetual Challenge Cup to Ebio H. Bose's Lewoston La Belle 8rd. 

No. 1710;—B.N. for ** Pemhill ” Challenge Cup to G. P. Deb Shaplaed's CIs of North Valley. 

No. 1704,—“ Norsebury ” Silver Challenge Cup for the Cow in Class 202 gaining a Prize or 
Commended Card on Inspection and to have gained an “ A “ Certificate in the Breed 
Society's Advanced Register in each three successive lactations prior to the closing of 
entries. The Cup to be awarded to the Cow show^ the highest average percentage 
in Milk and Bntterfat over the three lactations, to w. Dukkeis* FernhlO Rose 2nd. 

Class 199. —Guernsey BvU, bom m or before 1934. 

Ist, No. 1674.—^E. H. Bbitxaie, Gulpher Hall Fdrm, Pelixriiowe, Valentine’s Souvenir de 
' Yimlera 9512. 

and, No. 1678 .—Ebio H. Bose, Leweston Manor, Sherborne, Dorset, Leweston Rose Lad 
7790. 

3rd, No. 1679 .—^Bbxo H. Bosb^ Leweston Manor, Leweston Rose Lad 6th 10529. 

4th, No. 1680.— HOEAOE H. SooiT, Hartwell, Hartfield, Sussex, Hartwell Maior 10238. 

R.N. No. 1676.—Sm W, H. N. GOSOHHE, Bt., E.B.E., Dunington House, Barlow, Essex, 
Durrington Uay Bird 4th 9915. 

H.O. Nos. 1673, 1681. 

Class BOO, —Guernsey BuU, bom in 1935. 

lit, No. 1683.—M&s. Howabd Falube, Heathlands, Wohinghaxn, Berks., Golden Tip’s 
Jewel and of La Houguette 11937. 

2nd, No. 1684 .—BCrs. HOWARD PALKEE, Heathlands, Murrell Valor 11438. 

8 rd, No. 1686.—H. G. Shob^ Homewood, Sawston, Cambridge, Feniblll Robert iSth 11525. 

R.N. No. 1682 .—The Hoe. A. E. GiriKEBSS, Holmbuiy House, Holmbury St. Mary, 
Dorking, FernhHl Kismet 11366. 

H.O. NO.T685. 

Class 201.— Chtemaeif. BtiU, bom m 1936. 

Ist, No, 1696 .—Ebio H. Bose, Leweston Manor, Sheri>onie, Dorset, Leweston Bose Lad 
ilth 12328. 

and. No. 1698 .—Hobaob H, Sooi!T, Hartwell, Hartfldd, Sussex, FernhHl Robert 21st 12026. 

8 rd, No; 1698—W. Diteebls, Femhm Park, Windsor Forest, >emhni Kismet 10th 12235. 

4th, No. 1701.—Oaft. L. BboieaIiD Waud, Bradley Court, Ohfeveley, Newbury, Bradley 
Hose Lad 8th 12079. 

5th, Na 1690.—B. H. BBirrAlE, Gulpher Hall Farm, Felixstowe, Gulpher Dot's Lad 12194. 

R.N. No. 1699.—G. F. Deb Sraflakd, Green Farm, Claverham, Bristol, Tips Regent 
of Meadow VISW 12557. 

H.G. Nos. 1700,1702. 0. Nos. 1639,1691. 


Class W^o-^Guemsey bom in or before 1932. 


1st; No, 1704.—W. Duekbib, Femhfll Park. Windsor Forest, 28077 Ferahia Bose and. 
2nd* No. 1709 .—Mbs. Howabd Padkbb, Heathlands; Wokm^biun, Berks,, 31545 Rossi 
of Good^estone 46th. 

2rd, No. 1715 ,—Mbs, Yobee, Peter’s Farm, Laoook, OWroenlMijn, 37496 Poteristo^ 
m, No. 1707.—A. Thokas Loyd, Loddxige House, 35861 LfiMiMo 

Duchess 3th. . 

5th, No. 1713.—H. B. Toeeeb, Maiverleys, Newbury^ Berim.* 33223 Flawhatoh 
Jasmine 2nd. 

R.N, No. 1705.^H. A. 7. Dtsoe, Dalton, evssm, 8^ PoRy M Cods 

Grange. .f.v ; 

H,C. Nos. 1706. 1717. 0. Nos. 1703,1710, ", \ / 


(Nass (hm 'pT' 

1 st, No. —W, ^ * 

and. No. 1722 .—Ebio E. Bosa, Lev^s Dp 

BelleSrd. ■ , ,, _ _ 


W"^'"*** 

SJI. Ko. 171I>.-»E. A. 7> iilwat;' 


nvfew. 

SMB. . HO-ITM. 
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Class 204.— Otiemsey Cow or Heifer^ in-mlk, bom in X934.* 

l»t» 1^6. X732.—2Css. Howard Paiaces, Heatblands, Wokingham, Berks., 44723 Murrell 
Bower. 

2nd, ITo. 1783 .—Ebio H. Bosb, Leweston Manor, Sherborne, Dorset, 47042 Leweston 
Bose? 5th. 

3rd, No. 1726.—W. DunKBis, Pemhill Paik, Windsor Porest, 45417 FernhOl Starlight 5th, 
4th, No. 1728.—Sia aoRDOiT LEY, By., Purze Down, King*s Sombome, Hants., 45431 
Furze Down Lady Richmond 3rd. 

B.N. No. 1727.— Sib Gordon Ley, Bx., Purze Down, 45899 Furze Down Citron Rose 2nd. 

Glass 205.— Quernaey Heifer^ bom in 1935. 

1st, No, 1736.—J. Beoqke, Clopton Hall, Wickhambrook, Newmarket, 47166 Bealings 
Wild Rose 2nd. 

2nd, No. 1741.—3dBS. Howard Paioier, Heathlands, Wokingham, Berks, 47949 Murrell 
MUdred 11th. 

3rd, No. 1737.—^W, Dunkeis, Pemhill Par^ Windsor Forest, 47808 Fernhill Fleur 7th. 
4th, No. 1739.— The Hon. A. E. Gdinhbss, laolmbury House, Holmbury St. Mary, Dorking, 
47328 Holmbury Ivy 8rd. 

R.K. No. 1744.— Lord Swaythiino, Townhill Park, West End, Southampton, 47467 
Crystal 2nd ot TownhiU. 

H.C. No. 1738. C. 1742. 

Glass 206.— Otternaey Heifer, botn m 1936. 

yo. 1757.—H. B. Tdehbh, Malverleys, Newbury, Berks., 61677 Malverleys May Rose 
4th. 

2nd, No. 1761 .—Capt. L. BBGiNAm> Watjd, Bradley Court, Chieveley, Newbury, 50694 
Bradley Spruce 5th. 

1758.—Emo H. Bose, Leweston Manor, Sberbome, Dorset, 52259 Leweston 
TOtta Srd. 


4*l*f 1746,—J, BR00E]I, Clopton Hall, Wickhambrook, Newmarket, 61806 Clopton 

Sth, 1760.— Oapt. L. Bechnam) Watjd, Bradley Court, Chieveley, Newbury, 62731 

B^ley Gipsy 8rd. . 

B.lI,_Np. 1748 .—Tot Hon. A. E. Guinness, Holmbury House, Holmbury St. Mary, 
^ ^ Dmkmg, 50624 Holmbury Myrtle Sth. 

H.C. Nos, 1751,1762. 0. Nos. 1754.1756. 

Jerseys. 

No. ” Silver Challenge Cup for the best Yearling Bull from Becorded 

Ttf OOBNEID’S Baston Sweep*s Beauty. 

No. 1780.—E,N. for Meiidale ” Challenge Cup to Mbs. G. J. Caddby^b Egham Valour* 

Jersey Oattle Sodety*s Special Prizes for the best Cows or H^ers, in-mllk, bred by 
Bzhibliior 


Dairy farm’s Ovaltlne Dreaming Lassie. 
S?- Hukphrw Pbhsoott's Gnome's Sweetbread of Hli 


Highlands. 
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«rd. No.^ 1775,—OVAMom Dairy Farm, Abbots Langley, Herts., Ovaltlne Liberty’s Dream 
^Ho.^1774,—M. V. North, Lozwood House, Blllingsburst, Sussex, boxwood Monarch 

MlTCHBTiit, Great ‘Pellingbridge Farm, Scaynes Hill, Sussex, 
Nice Noble Prince Xfl640. 

H.O, No. 1779. 0. No. 1778. 

Class 209, —Jersey BvU, horn in 1936. 

^3: ^ N'oitTH, Loxwood House, Billingdiurst, Sussex, Vinchelez Hero, 

2nd* No. 1793 .—Ovaxtinb Dairy Farm, Abbots Langdcy, Herts., Ovaltlne Bindlealm 
19979. 

3rd, CORRBiii., Tedfold, BlUingshurst, Sussex, Easton Sweep’s Beauty 

4tli, No. i783.~MRS. Henry Hawkins, Everdon Hall, Davenfcry, Doreen’s Wonderlul 
Prinee. 

6 th, No. 1782 .—Mrs. A. M. Hall, Shipton Court, Shiptoii*under*Wychwood, Oxon., 
Shlpton Fairy Prinee 20039. 

R.N. No. 1780 .—Mrs. G. J. Gabdey, Manor House, Egham, Surrey, Egham Valour 
19797. 

H.C. No. 1797. C, No. 1786. 

Class 210. —Jersey Cow^ in’-milkt horn in or before 1933. 

l8t» No. 1809 .—Mrs. a. M. HAJiTi, Shipton Court, ShIpton-under-'Wychwood, Oxoo., 
(43926) Design’s Pern Oxford Junior’s Tamarisk. 

2nd, No. 1814 .—Lt.-Col. J. A. Ihnes, D.S.O., Horringer Manor, Bury St. Edmunds, 
31764 Flossy Fly. 

8 rd, No. 1834 .—Otaltinr Dairy Farm, Abbots Langley, Herts, (44434) Pansy of Oakdale. 

4th, No. 1812.— Lady Hbrvby-Bathdrst, O.B.B., Sombome Park, Kings Sombome, 
Hants., 31602 Andnesta. 

Sth* No. 1810 .—Mrs. Henry Hawkins, Everdon HaB, Daventry, 13061 Gold Bell. 

B.N. No. 1837 ,—WOliam E. PRESS, Wolvers, Relgate, 27995 Diamond Buckle. 

H.C. Nos. 1802, 1836,1844. 0. No, 1806. 

Class 211, —Jersey Heifer, in-milk, bom in 1934. 

1st, No. 1848.—MRS. Henry Hawkins, Everdon Hall, Daventry, 32020 Pagarl’s June Girl. 

2nd, No. 1863.—OVALTINB Dairy Farm, Abbots Langley, Herts., 22170 Brockwood Iris. 

Srd, No. 1850 .—Mrs. K. Hollar Parsonage Farm, Highworth, Wilts., 31779 Gentle Yesno. 

4th, No. 1847.—MRS. HENRY HAWKINS, Everdon Hall. Daventry, 81756 Fair Mattie’s 
Design 2nd, 

R.K. No, 1857 .—Miss O. M. Yule, Hanstead House, Bricket Wood, St. Albans, 32172 
The Poplar's Pride Girl, 

H.C. No. 1852. 0. No. 1856. 

Class 212. —Jersey Heifer, in-milk, bom in 1936.* 

1st, No. 1865.—M. F, North, Loxwood House, Biningjriiurst, Sussex, Vinchelez Sovereign 
Lady. 

2nd, No. 1868.—OVAITINE Dairy Farm, Abbots Lansky, Herts., 26989 Ovaltlne Dreaming 
Lassie. 

8 rd, No. 1861.— Lady IBCbrvey-Bathurst, Sombome Park, Kings Sombome, 

Hants., 27351 Sombome Malden Blonde. 

4th, No. 1870.—WiLiUM B. Press, Wolvers, Kelgato, 31959 May Queen’s Grand-daughter. 

5tht No. 1873 .—The Hon. Mrs. Smyth, Ashton Court, Long Ashton, Bristol, 25109 
Asheourt Beauty. 

R.N. No. 1867,—OVALTINE DAIRY FARM, Ahbots Langtep, Herts., 27002 Ovalfiney. 

H.C, Nos. 1868, 1862. C. Nos. 1871, 1874. 

Class 218. —Jersey Heifer, bom in 1936. 

Ist, No. 1877 .—Mrs. Henry Hawkins, Everdon Hall, Daventry, 29470 Everdon Fancy’s 
Dream, 

2ttd, No. 1881.—H, E. MtTOHBLL, Greet PelUngbridge Farm, Beaynes H|D, Sussex, 80695 
Pellingbrldge Ambition. 

Srd, No. 1891 .—Miss G. M. Yule, Hanstead Houses Biiciket Wood, St. Albans, 29744 
Hanstead Caress. 

4 th, No. 1883.—M. F. North, Loxwood House, Bflttogshnrst, Sussex, 80274 Loxwood 
Bonnie Lass. 

Sth, No. 1885.—OTAiraiB DAIRY FARM, Abbots Lani^l^, Herts., 30688 Ovaltlne Beantiful 
Lady. 

KN. No. 1889.— the Hon. Mr8« Sucytb, Ashton Court, Long Ashton, Bristol, 28608 
Asheourt Chaplet. 

K.C. Nob. 1884,1886,1887. C. Noe. 1678,188a 


1st, Bud axkd Srd Prizes oShced by 12m Ez 4 KBsh JexB^ 
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Kerries. 

No, 1896,—Brim Kerry Cattle Society’s Silver CShallenge Cup for the best Kerry to 
H. B, MrcoBBix’S Barrington Cactus, 

No. 1892.—KN. lor ChaUeuge Cup to liT.-Coi., A. INNBS’ Brookwood Egbert. 

Glass 214.— Kearry Bully bom in or before 1936. 

1st, No. 1892.—Li.-Ooi. J. A. Imnss, D.S.O., Hoiiinger Manor, Bury St. Edmunds, 
Brookwdod Egbert 963. ' , _ , — 

2nd, No. 1893.—NawcoBT B. Stbbi, Hookland Estate, Scaynes Hill, Haywards Heath, 
Hookland Foreman. 

Class 215.— Kerry OotOy in-mUky bom in or before 1933. 

1st. No. 1895.—H. E. MtxCHBXA, Great Pelllngbridge Earn, Scaynes Hill, Sussex, 
Barrington Cactus 5639. 

Snd, No. 1896,— Nbwsob B. Stbel, Hookland Estate, Scaynes Hill, Haywards Heath, 
Hookland Angela 5410. 

3rd, No. 1900.—W. A. Watkey, Brookwood Comer, Hohnwood, Surrey, Loran 
Lady 5714. 

R.N- No. 1894.—ME. and Mrs. B. St. J. Bowen-Colthuest, Coolock Dairy Farm, 
Wakes Ckdse, Colchester, Bnokland Juno 5816. 

Glass 216.— Kerry Heifery in-milky bom in 1934 or 1936. 

1st, No. 1902.— Newton B. Steel, Hookland Estate, Scasmes Hill, Haywards Heath, 
Hookland Eskimo. 

2nd, »No. 1904.—BEETRAM W. A. Watnby, Brookwood Comer, Hohnwood, Surrey, 
Brookwood Felielty 5653. 

8rd» No. 1903.— Beetrax W. A. Watnsy, Holmwood, Brookwood Countess 10th 5661. 

R.H. No. 1901 .—Mb. and Mrs. B. St. J. Bowen-Oolthurst, Coolock Dairy Farm, 
Wakes Ccdne, Oolcheeter, Wadlands Duv Mona 6041. 

, ■ ■ . Dexters. 

No. 1921.—Dexter Cattle Society’s Silver Challenge Cup for the best Dexter to Mrs. 
Ernest Johnson’s Ashtonhayes Crelna. 

No. 1906.—B.N. for Challenge Gup to Mbs. Oarlos Olareb’s Ellens Gettysburg. 


€3ass 217. —Dexter BvU, bom in or before 1936. 

Ist, No. 1906 .—Mbs. Carlos Clarse, ISUlens, Budgwick, Horsham, Ellens Gettysburg. 
End, No. 19^.—Mi^ C. M. L. OalverT, BanwcB Casl^ Banwell, ^merset, l^efonen 
Jasper 1227. 

3idt No. 1908.— Lady Lodbr, Leonarddee, Horshsm, Chew Tiny Tim 1228. 

B4L No. 1907 .—Mbs. Carlos Clarke, EUsns, Budgwick, Hcftslm, Grinstcad Waters 

H.a No. 1910. 

dasE 218#— Desot&r Bidty 6om in 1936. 

Wt, 35 ^ 1912.—bto Carlos dARKEjpens, BudiwWt, Horshain, EEw» Fredigy. 

2ii4 No^1919.—CUlpt, John B. Stattbr, Castte Mcnrton, Malvern, CaaGe MortS'BAechus 

3rd. Ne^914.—BOY N. OORNBR, TJie Welling Bedfem Dahfy FaziSx Hewfocdi WeBtegtcjh 

4tlt» No. 3015 -—The HON. MRS. T?. A, Emcs®, AmberMy CasHe, Ataheriey* Sussex, Amherley 
Emperor. 

B®r. B. A. IxnrGLAS Morgan, Trefonen Bectoiy, Oswestry, 

Trefonen Nigger. 

H.O. No. 1917. 

Clask 219. —Dexter OotOy in-milky any age* 

Johnson, Ashton Hayes, Chester, Ashtonhayes Crelna 4648. 
Lodbr, Lronardslee, Horsham, Beenham Dora 4682, 

Mrs. Carlos Clarke, Ellens, Budgmck, Horsham, Grlnstead Convolvulus 

5-5- s®- PEYTON, Leeswood Old Hall, Mold, Thorp Dora 4337, 

HG. No, 1924. C. No, 1926# 

CEass 220. —Dexter Heifery in-mUk (io first cdlmng)y bom in 1934 or 1936. 

Lodbr, Leonardslee. Horsham, Grlnstead Nlghtfngale 16th 4768. 
Bbrbst Johnson, Ashton Hayes, Chester, Ashtonhayes Crelna Srd 

^ M ^ Calvert, Banwell Castle, Bainw^ Somerset, Banwell Uald 

&X. No. 1933 .—Mbs. Carlos Olarer, EEena, Badgwidfc, Horsham, Ettena FotGe. 
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Class 221. — Dext&r Heifer^ bom in 1936.* 

1st, No. ld41.^MBS. Bb^st Johnsoh, Asliton Hayes, Chester, Asbtonhayes Creioa 4th. 

Leonamslee, Horsham, Grlnstead Dora 2na 4834. 

3rd, No. 1989 .—Thb Hon. Mrs. T. A. Bmmbt, Amberley Castie, Amberley, Sussex, Amber- 
i8y JBD&&nA« 

***»» 2ni ^ Caitret, BanweU Castle, BanweU, Somerset, BanweU Ruth 


S*?* Johnson, Ashton Hayes, Chester, Ashtonhayes Barbara. 

H.O. No. 1938. 0. No. 1945. 


Milk Yield Glasses. 

Class 222. —Dairy Shorthorn Oowa or Seifere. 

No, 1195.—jr. Btereont Morgan, WaU HaH, Aldenham, Watford, Aldenham Lady 
Barrington 2nd. 

2nd, No. 1179.—J. Pibrpont Morgan, Wall Hall, Aldenham Destiny 11th. 


Class 228. —Lincolnshire Bed Shorthorn Cows or Heifers, 

i»t» No. 1271 .—John Evbns & Son, Burton, Lincoln, Burton Red Rose 10th. 
2nd, No. 1278.—JOHN EVENS & SON, Burton, Burton Royal Starlight 17th. 

8rd, No. 1267 .—Chivbrs & Sons, Ltd., Histon, Cambridge. Bendish Bride ISth. 

S®* —Ohivers & Sons, Ltd,, Histon, Hlston Fanny 12th. 

5th, No. 1266 .—Mrs. J. BOWSER, NetCesham Heath, Lincoln, Seothem Molly 4th. 
B.K. No. 1273 .—John Evens <ft Son, Burton, Lincoln, Burton Ruby Spot 82nd. 
H.C. No. 1265. 


Class 224. —South Devon Cows or Heifers. 

Isi, No. 1308.— John T. Dbnnts, Winso^ Yeolmpton, Devon, Winsor Snowdrop 5th. 

2nd, No, 1811 .—Q-hoege Wilis, Home Barm, Haccombe, Newton Abbot, Prlmnla 9th. 

Glass 225. —Bed Poll Cows or Heifers, 

Utf No. L375.—Miss M. H. Bohvebie, O.B.B., Delapie Abbey, Northampton, Melton 
Mangrove. 

2nd, No. 1857.— Baloohbe Estates, Ltd., Stonehall Eaxm, Balcombe, Sussex, Gleverlng 
Siskin. 

8rd, No. 1372,— Bxoeb. of Walter Sobimgboue, Wiasett Hall, Haleawortb, WIssett Hon- 
sueh. 

4ih, No. 1888 .—Mrs. Henry D. Lewis, Combwell Priory, Flhnwell, HawkhniRt, Ghipstead 
lolaire. 

Class 226. —Blue Albion Cows or Heifers, 

Ist, No. 1488.—0. H. Goodwin, Boro Yields, Walton-on-Trent, Burton-on-Trent, Crystal 
of Orossflelds. 

2nd, No. 1440.—0. H. WEBSTER, Ivonbrook Eaxm, Grange Mill, Derby, Ivonbrook Jewel. 


Class 227, —British Friesian Cows or Heifers* 

1st, No. 1519 ,—Jakes Xilpatbioh, Craigie Mains, Xlhnamock, CralgleinElnB Lady Evelyn. 
2nd, No. 1497.—^. H. Brown, Home Perm. Woodseaves, Stafford, Manhgreen Kathleen. 
Srd, No. 1505 .—Bertram Parkinson, Creskeld Hall, Arthington, Leeds, Creskeld Beatty 
Boneysnokle 2nd. 

4th» No. 1608 .—Strutt & Parker (Farms), Ltd., The Bury, Hatfield Peverdl, Chelms¬ 
ford, Lavenham Chancery 6th. 

8th« No. 1512.—ARTHUR BARBER, Carlton Hall Farm, Worksop, Ohaddesden Maybloh find. 
R.H. No. 1630,—A. J, Orbed, Goldlcote House, Stratford-on-Avon, Goldieote (imp. 1936) 
Steenhuisen. 

H.O. No. 1502. 

Class 228. —Ayrshire Cows or Heifers^ 

Ist, No. 1681.—W. H. Slater, Bvton Farm, WeDlnufton, ShropaMre, Plndowrie Sonata- 
8nd, No. 1607 .—Univerbity of Edinburgh (Institute of Animal G^bnbtios), Shofihead, 
Balerno, Midlothian, Anchenbraln Miss Craig 67th. „ ^ ^ ^ 

3rd, No. 1680 .—Robert Sillars A Son, Ickham Court, Canterbury,^Ickham Jimo 44h. 
4th, No. 1609 .—hnivbrsitt of Edinburgh (Inbtitutb of Animal Genetics), Shothead. 
Balemo, Midlothian, Balgreddan Bessie. 

Class 229.— Guernsey Cows or Heifers. 

1st, No. 1714.—MRS. Yori^ Peter's ton, Jeoo<9^ChiTOenhgm WflW; „ 

and, No. 1710.—G. F. deb Shavland, Green Farm, Clavetom, Bristol, Cb of North Valley. 
Sri; No. 1711.—G. F. Deb Shapland, Olaverham, Claverhain Daby^ 


* 1st, Bad end 8id Vtim oNeted by the pegter Cattle Bcdetqr. 
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^h. No. 1706.—H. A. Y. Dtso^ Dalton, Boiney, Sussex, Leonore's Polly of Cote Grange. 

Stilt No, 1718.—W. Duskbis, FemhlU Park, Windsor Porest, Fernhlll Bose 8th. 

B.H. No- 1703.—Mbs. Joan K, Bateson, Lucas Green Manor, Westend, Chobham, 
Esperanet 8rd of les Caches. 

H.a Nos. 1704,1706,1713,1718,1722,1723,1724,1734- 

' Class 230. —Jersey Cows or Heifers. 

let. No. 1818.—J. W. McOaHiTTII, Grange Pann, Ohartridge, Chesbam, Bucks., Pearce- 
la&ds EUaen 10th- 

2nd, No. 1823.—Y18COX7NTBSS Monsbll, Dumbleton Hall, Evesham, Dumhleton 

Guinea. 

3rd, No. 1817.—A. S. Lockwood, Normanby Hall, Sinnington, York, Besste. 

4t]i, No. 1798 .—Miss Mabjobt G. Babbow, Nonnanton Hall, Southwell, Notts., Wheat- 
lands Jaitfe. 

5th, No. 1822.—H. E. MlXOBEiiL. Great Pellihgbridge Pann, Scaynes Hill, Sussex, Molly 
SnowQower 2nd. 

B.E. No-1816 .--Bib John B. Lloyd, Poxbury, Stone Street, Sevenoaks, Foxhury Valen- 
tine 8nd. 

H.C. Nos. 1806,1808,1837,1839. 

Class 231. —Kerry Com or Hewers, 

No, 1894.—*' Ehnhuist *’ Silver Challenge Cup for the Kerry Cow gaining the highest number 
of points to Mb. and Mbs. B. St. J. Bowen-Colthubst’s Buekland Juno. 

No. 1896.—B.N. for Ehnhuist ’* Challenge Cup to Newton B. Stbel*s Hookland Angela. 

Ist, No. 1894.— Mb. and Mks. B. St. J. Bowen-Colxhdbst, Coolock Dairy Farm, Wakes 
Colne, Colchester, Buekland Juno. 

and. No. 1896 .—Newton B. Steel, HooMand Estate, Scaynes Hill, Sussex, Hookland 
Angeln. 

Class 232, —DeoOer Cows or Heifers. 

No. 1930.—Pezpetaal Silver Challenge Cup for the Dexter Cow gaining the highest number 
of T^ta to Mbs. T, H, Peyton'S Thorp Dora. 

No. 1928.—B.N. for ChaBenge Cup to Lady Lodeb's Beenham Dora. 

lit. No. 19S0 .-^Mbs. T. H. Peyton, Leeswood Old HaB, Mold, Thorp Dora- 

2Bd^ No. 1923.— Lad7 Lodeb, Leonardslee, Horshaim Beenham Dora. 

Srdf Na 19^.— Mbs. T. H. Peyton, Leeswood Old HaB, Mold, Colomendy Sybil. 

H.E- Na 1920.— Mbs. Cablos Clabkb, Ellens, Bud^ck. Horsham, Grtostead Con- 
voIvbIus Otiu 

B:atter tests. 

No. 18ia— <Biampi(m Gold Medal for Cow obtaining the highest number of points in the 
'Bektes Tests to J* W.' McOALixnrs PeareeUa^disileenlRith. 

^J1823.-B-N. for (Buunpion Ckdd Medal to Vlscom^ Monsbll'b Dumbleton Guinea. 

Nntfhfa Jeraey Oattie Sod^s Miedals for Jmw Cows obtam^ the hSt(h^ nunfoer of 


NSri818.-^^Gc2d Medal to J. MoOallttn's Peareelands EBecn 10th. 

No. 1823.—^brer Medal to Yxscountbss Monsell's Dnmhlefon Gufoea. 

No. 1822.—Bionse Med(d to H. E. M^BEll'B Holly BunBower Bud. 
OMSmeateofMeEifc. Nos. 17t4 1806,1816,1817.1889. 

Sooiefey's O^fieate of Merit. Nos. 17Ci8,17^, 1713, 1718 mi 

1734- 

fBass 288 .—Cow of the Quernssyf Jersey^ Kerry or Heseter JBreed. 

lit, Wo. w, momim, Grange Pawn, Obarfeddge, Chesham, Bucks., Pearoe- 

hmds wiiitn lofo. , 

YiBCOTnsfTBSS MONSExa, C.B.E., Duiubleton HaB, Evesham. Dumbleton 

J?®® Shapland, Green Pawn, daverham, Bristol, Claverhara Daisy- 
Peter's Pawn, Lacocl^ Chippenham, Peter's Asphodel. 

5th« No. 17ia—G- P. Dee Shapland, Green Fawn, dav^ham, Bristol, Ois of North Valley. 
M. No. 1822.-rH, B. Mitohell. Great PelBngbridge Farm, Scaynes HBl, Sussex, Molly 

■SSQiuWWMf SBS* 

MC. Nos. 1703,1706, 1713.1716, 1718, 1722, 1734, 1798, 1805, 1808, 1816, 1817, 1839. 

IHass 1^.—Ooto of any breed other them those merdiomd in Class 2^. 

l^WN, Home Ptai, Woodseaves, Stafford, Marshgreen Kathleen. 
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The Prizes for Goats are First, £5; Seeond,£8; Third, £2; Fourth, £1; 

Fifth, lOs. 

£30 towards these Prizes offered by the British Goat Society. 

Special Prizes offered by the BriUsh Qoat Soc/Uty :— 

No. 1950.—-Breed ChaUenge Certificate for the best Toggeabuig Female Goat to Miss 
M. Window Harrison's Odina of Weald. 

BKed Challenge Certifloate to MISS iXBXANDEa's Stockwell Callay. 

No. 19o2,—^Breed C^lenge Certificate for the best British Toggenbnrg Female Goat and 
Challenge Certificate for the best Dual Purpose Goat that has borne a Idd to MSS. 
Moroo^s Cornish Praline. 

No. 1948.-~R.N. for Breed Challenge Certlflcate for the best Brittsh Toggenbuxg to 
Miss B. M. Gsbsley Hail's Webb Demeter. 

No. 1953.—^Breed Challenge Certificate for the best Saanen Female Goat to Miss X. 
Parker's Jaoynth of Delamere. 

No. 1957.~Breed Challenge Certificate for the best British Saanen Female Goat, Challenge 
Certificate for the best Female Goat that has borne a kid, and Bronze Me^ lor the 
best Female Goat to Miss M. Window Harrison's Hai^e of Weald. 

No. 1968.--R.N, for Breed ChaUenge Certificate to Miss M. Window Harrison's Humble 
of Weald. 

No. 1963.—The *' Chamberlain " Challenge Trophy for the British Saanen Goat gaining the 
hlgh^t number of points in Inspection and Milking to Miss Emily Suduobr's 
Heddon Sandal. 

No. I960.—B..N. for the " Chamberlain " Challenge Trophy to MRS. Morcom's Cornish 
Drehlnette. 

No. 1969.—^Breed Challenge Certificate for the best British Alpine Female Goat, E.N. for 
Bronze Medal for best Fem^ Goat, and E.N. for Challenge Certificate for the best 
Female Goat that has home a kid to J. B.. Egbrson's Bidgemeie Darkalette. 

No. 1972.—E.N. for Breed Challenge Certificate for the best British Alpine to Miss 
M. G. M. Madoo'S Melverley BCarguertte. 

No. 1974.—The " Abbey ” Challenge Cup for the British j^ine Goat gainiim the hifihssb 
number of points in Inspection and Milking, and B.N. for Challenge GerUflcate for 
the best Doal Pimpose Goat that has borne a kid to Miss M. G. H. Shoe's Melverley 
Mistaken. 

No, 1978.—K.N. for the Abbey " Challenge Cup to Miss M, G. M. Madoo'S Melverley 
Merrilees. 

No, 1978.—The "Pomeroy" Challenge Cup for the Anglo-Nubian Goat sdning the 
highest number of points in the Quality Milking Competition, and Breed Chiuienge 
Certificate for the oest Anglo-Nubian Female Goat to J. B. Egbrton's Halpas 
Merry. 

No. 1077-—B.N. for the " Pomeroy " Challenge Cup to J. B. Egbrton's Malpai Menllegs. 

No. 1994.—Bronze Medal for the best Goatli^ to X B. Egbrton's Malpas MatUda. 

No. 1996.—B.N. for Bponze Medal to J. B. EGBRTON'S Malpat Moya. 

The " Dewar " Challenge Cup for the Exhibitor showhut a Female Goat in milk, and Goat¬ 
ling I— 

Nos. 1967 and 1988 .—Misb M. WINDOW HARRISON'S Hartye of Weald and Hnmm of 
Weald. _. 

B.N. for Challenge Cup, Nos. 1948 and 1999.—MiSB E. M. Grbsuby Hall's Webb 
Demeter and Webb Dauphlnella. 


Glass 285. —Female Goat^ in-imlh^ tmy age, entered in or eIngihU for the 
Toggenbwrg Section, or the Britiah Toggmbvarg Section or Eegister of the 

Herd Booh, 


Ist, No. 1952.—MAS. Moroom, Clock House, Bromsgrove, Corniah Praltee 161. ^ 

and, No. 1948 .—Miss E. M. Gbbslby Hall, Ohestnut Tree Hotise, WiUecsey, Broadway. 

Wotes., Webb Demeter 168. ^ « 

8id, No. I960 .—Miss M. Window Harrison, Tewtroe Farm, Hortix Weald, Eesex, 
Odina of Weald 817. 


B.N* No. 1946 ,—Mess Albxandbr, Byards Lodge, Knaresboionkh, Stoekwell Oallay 810. 
ft.O. No. 1961. 0. No. 1947. 


Glass 286. —Female Goat, in-mUh, any age, entered in or eligible for ffce Saanen 
Section of Sic Herd Booh, 

1964.—Miss H. Pabkbb, Grove House, Tarriu, OhesteR Jean of Delamere 228. 
1958,-^HlSS K. Parcbb, TarvhL Jaeyntb of Delamere 8S6.^ ^ 

1966.-MESS Emily Skidmorb, Ashley Leigih, Box, wm, Heddon Bntterenp 202. 


1st, No. 
and, No. 
8rd, No. 
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Olasa 2 i8^*’~^Femal6 Goat, in^milk, any age, entered in or eligible for the 
BriMeh Saanm Seddon or Regist&r of the Herd Book. 
irt, Ko. 1967.—Hisa M. WINDOW HAsaisON, Yewtree Eaim, North Weald, Ussex, 
Hartye of Weald 1049. ^ nr u 

2a4, No. 1958.—Miss M. Window HABuraoN. Ye^ee Jam. HamMe of Weald 1^^^^ 

Sfd, No. 1963,—MISS BacELY Skidmobb, Ashley Leigh, Box, Wilts., Heddoo Sandal 1061. 
4th, No. 1961.—Mias K. PAKKBE, Grove House, Tarvin, Chester, Silver of Belamere 1041. 
H.N, No. 1959 .—Mbs. Mobcom, Clock House, Bromsgrove, Cornish Regardless 378. 

H.C. No. 1960. 

Class 238 »—Female Goat, in-mUk, any age, entered in or eligible for the 
British Alpine Section or Begist^ of the Herd Book. 

1st, No. 1969.-^. B. Eoebton, Tye House, BramfordjJpswich JOidgemere Darkal^te 1050. 
and, No, 1972 .—Miss M. G. M. Madoo, Sahara Toney, Watton, Norfolk, Melverley 
MAKuerite 406. 

Srd, No. 1974 .—Miss M. G. M. MADOO^Saham Toney, Melverley Mistaken 1081. 

4th, No. 1975 .—Mbs. Mobcon, Clock House, Bromsgrove, Cornish Pitch 238* 

R.H. No. 1973 .—Miss M. G. M. Madoo, Saham Toney, Melverley MerrUees 378* 

H.a No. 1976. 

Clra 239 *—Female Goat, in-milk, any age, entered in or eligible for the 
Anglo-Nubian Section of tie Herd Book. 

1st, No, 1978.-nJ. B, Bobbton, Tye House. Brainfor<L Ipswich, Malpas Merry 2309. 

2nd, No. 1980 .—Miss Bmut SKiDM 0 BB,AsW 6 y Leigh. Box, Wilts., Moorhen 2648. 

Srd, No. 1977.—J. B. BOBBTON, Tye House, Malpas Merrllegs 2423* 

Class 240 .—Female Goat, in-milk, any age, any other variety. 

1st, No. 1984 .—Mbs. Moboou, Clock House, Bromsgrove, Cornish Playful 11121. 

2nd, Nou 1982 .—Miss B. M. Obbslby Hail, Chestnut Tree House, WlUersey, Broadway, 
Worcs., Wehb Lettlee 11558. 

Srd, No. 1 ^.—Miss Albxandbb, Byards Lodge, Hnaresborough, StoekweU tsnba 12000, 
BJT, No. 1983 .—MbIs. Moboou, Clock House, Cornish Maeedolhe 12473. 

H-C* No. 1985. 

C^ass 241 .—GqaMngyover 1 but not acceeding 2 years old, entered in or 
digibk for the Saanen Section or die British Semen Section or Register of 
die Herd Book. 

isU Na. 19a9.^MiS8 IBIiciLT SkidxobB) Ashley Lefidi, Box, Wilts., Beddon SandlMoe 
' 1299 . 

Shd, No. 1988.—Miss M. WINDOW Habbison, YewtreeBarm, North Weald, Bsseg, Hamm 
flC Weald 1288. 

<2ass 242.— Gpatlwff^ over I dttS not exceeding 2 years^xM^ entered m or 
eHgdde for the pHtisih Al^tfne Section or Register of dw Herd Bbok^ 

Isl, No. 1994.W^. B. il^iBmN, Tye House, Bmmford. IpswhdL Ma^ MatCda 496. 

2ttd, No. 1993.—J. B, BOBBTON, ije Hous^WpayKlrlam 1196* 

8fd« No. 1991 .—Miss Alhxandbb, Lodc^, Mnaresbomiq^ Stoekwen Harpliit 506. 

Class 248.— Goadmg, over I but not exceeding 2 years old, entered in or 
eligible /or dw Angld-Nvbian Section of the Herd Book, 

, Moya 2488. 

19. 


tat. No, 1995.—J. B, Bobbton, Tye House, Bnwnford, Ii 
Sad, No. 1996.—J. B. i^BBTON, Tye House, Malpas Musette 


Class 244.— Goading, over 1 but not exceeding 2 years old, any other variety. 
No. B. ^m^N, Tye House, BramfOrd, Ipswich, Malpas Meda 12679. 

2ad, m 199 ^Mi8s E. M. Gbbsibt Hall, Chestnut Tiee House, toersey, Broadway. 
Wopcs., Webb Banphlnella 257, 


Srd, 

B.K. 


0. 2000.— Miss B. M. Gbbslby Hall, Chestnut Tree House, Webb Dauphlnette 256. 
No. 2001.—Mbs. Mobcok, Clock House^ Bromsgrove, Cornish Flame 12606. 


Class 2 ^,—Mdk Yield, Quality. 

House, Bromsgrove, Cornish Praline. 

No. 1974.—Miss M, G. M. Madoo, Sahm Toney, Watton, Norfolk, Mdvertey Mistaken. 
S’ ^ madoo, Saham Toney, MelSley MenllX ^ wsmuen, 

^ Gebslby Hall, Chestnut Tree House, Wfltersey, Broadway, 

jUjuTCSb* W^09v I#0m0t6f• • 

5Cif No. 1984.—Mkp, MpBcoic, Clock House, Bromsgrove, Oonkfsh Playfah 

M »»*««» • 

NO(t 1962.' C, Nos; 1965,1972, 1988, 
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Glass 246 ,—Milk Yields Quantity, 

1st, No, 1962 .—Homou, Clock House, Bromsgrove, Cornlsb Praline. 

IS' G. 51 Madoo, ^ham Toney, Wattonjrorfolk, Melverto^ 

ath, No. 1948^3^88 E. M. Gkbsiby HA3tt, Chestnut Tree House, Willeisey, Brbadw, 
Worcs., Wehb Demeter. * ■’ 

R.N. No. 1958^1Jtes M. WINDOW Habmson, Yewtree Farm, North Weald, Essex, 
Humble of Weald. 

H.C. Nos. 1961,1984. C. Nos. 1963,1972,1978,1982. 

SHEEP. 

Tbe Prizes for Sheep» unless otherwise stated, are Birst, £10; Second, £S; 
Third, £3; Fourth, £2; Fifth, £1. 

Oxford Downs. 

No. 2006.--^Banbury '* Silver Challenge Cup for the best male exhibit and " Blrdllp 
Silver Challenge Cup for the best exhibit to Hugh WHMah SmoOB. 

J;®* " BanburyChallenge Cup to Hugh Whijam Stiigob. 

No. 2088.—“ Kelmscott ** Silver Challenge Cup for the best female exhibit and E.N, 
for “Birdlip** Challenge Cup to Hobbs <2 Davis. 

No. 2031.--B.N. for “Kelmscott** Challenge Cup to Hugh Whiiam Sthgob. 

Class 247. —Oaford Down Shearling Bam, 

1st, No. 2006 .—^Hugh WhliaH SmGQB, The Grounds, Adderbury, Banbury. 

2nd, No, 2008 .—^Hugh Wiujah SmoOB, The Grounds, Adderbury, Banbury. 

8rd, No. 2008.—G. H. Warns, Birdhp, Glos. 

R,ir. No. 2008 .—Hugh Waixaic Shigob, The Grounds, Adderbury, Banbury. 
2^,r--0^ord J>mm 

1st, No. 2018.—E. G. ClISTOitD, Hanley Farm, Quenington, Fairford, Glos. 

2nd, No. 2018.—W. G, F. Watos Ss, Sons, Elaflmd, Oxfmrd. 

Srd,No, 2010.—A. G. Bazubt, DeanFann* Hathmuip, Fairford^GIos. 

4th, No. 2011.-^Am BuraoN Chbstbebu^, Tuokwe^ Farm, Kempstfe^d, Fairford, Glos. 
B.H. No. 2012.—E. G. OHonroBD, Hanley Farm, Quenington^ Fairford, Glos. 

H.C. No, 2015. 

Glass 249 .—Three Ch^ord Down Bern Lambs. 

Itt No. 2027.—W. F. G. Watts A Sons, Eisfleld, Oxford. 

Sad, No, 2025 .—Hobbs <fe Davis, Kelmscott, Beohlade, Gkn. 

8rd, No, 2029.—G.H.WauR,B{Tdliu. <1108. ^ ^ 

4th, No. 2928.—E. G. Obwbobd, Manisy Farm, Quenington, Fairford, Glos, 

E.N. No. 2024.-^W. E. Gantwt d; SON, Hancr Farm, Fairford, Glos. 

H.Q, No* 2020. 

Glass 250.^rAm Otxford Down ShearUng Bwes, 

lit, No. 2081 .—Hugh WtiBUK STOGOB, The Gromidfc AWertW, Bahbory. 

8nd« No* 2080.—A. G. Basubt, Dean Farm, Hatherop, Fairford, Glos. 

Srd, No. 2088.—G, H. Waus, BirdUp. Glos. 

Glass 251#T-7Wee (hford Doton Mm iambs, 

Istj Na 2088.'^HOBi»84DAm 

8nd«No* 2042,—G*H. WoMS, Bir^, |G^. ^^ » 

8td, No* 8041.—W. F. G/Waw & Sons, Oxf^. ^ ^ 

4th,, No. 2089.—EuOH Wwmx STiWiOB, oSm Grcmndb, AddMbiK^,^ , 

i.ir. No. 8087.^W* E. GANTUart« Son, Manor Fann, ;v 

B.C* No. 2086.' 

ShropsMres. ^ 


No* 2065.—Shropshire pwepBwe 
or Ham Damb and H.N* for * 

, No. 2062,—H,N, for 
, NOf Fetfg 
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Class 252. —Shropahrre Shearling Bam* 

lit. No. a052.-;rAjras Nobmas Bitohib. Tem. Welli^on, Shropshire. 

2ft4, No. 2046 .—Mrs. J. R. Campbbm,, Hope Ohve, Shropshire. 
m. No. 2061.—MBs. M, C. IKGB, Thoroe EGOL Tar^rth. 

4th, No. 2040.—A. B. Btheam^ Sheriowe, Wdlington, Shropshire. 

B.H. NOi 2048.—W, Barkbit, Wood Orchard, Audlem, Crewe. 

H.G. No. 2060 

Class 253- —Shropshire Ram Lamb. 

1ft, Na 2065.—A. B. Evhrajil, Sheriowe, Wellington, Shropslto. 
gffd , ufo. 2069.—JiHBS Nobkan Sitohie, XeiiL Wellington, Shropshire. . 


B-N. No. 2058 .—Jambs Nobmam Beeohib, Tern, Wellington, Shropshire. 

Glass 254 *—Three Shropshire Shearling Bams, 

lit. No. 2064 .—Jambs Nobmah Bitcjhib, Tern, Wdlington. ShropsJ^. ^ 
and, No. 20 ^.-^oem M. Bbichbb, Tlboerton Green, WeABngton, Shropshire. 
8rdt No. 2063 .—Mbs. M. G. Imob, Thorpe Hall, Tamworth. 

R.R. No. 2062.—A. B. EVBBAliL, Sheriowe, Wellington, Shropshire. 

Class 255 -—Three Shropshire Bam Lambs, 

lit. No. 2069 .—Jambs Nobmak HrEomE, Tern, WellingtoxL Shropshire. 

Snd, No. 2066 .—Mbs. J. R. Campbell, Hope Farm, Clive. Shropshire. 

Sard, No. 2067-—A. B. Evbbail, Sheriowe, Wellington, Shropshire. 

B.H. No. 2065 .-^ohm M. Bblohbb, Tihberton Green, W^ington, Shropshire. 

Class 256 -—Three Shropshire Shearling Ewes, 

lit. No. 2076 .—Mbs. M. 0; iMGErThorpe Hall, Tamworth. 

2Bd, No, 2077 ^ambs Nobmam tooBZB, Term Wellington, Shropshire. 

No. 2071.— John M. Bblcebb, Tibberton Green, Wellington, Shropshire. 
B.N. No. 2073.—A. TL BVBBAKL, Sheriowe, Wdhn^h, Shropshire. 

C^ss 257 *—Three Shropshire Em Lambs, 

ist. No. 2061.—A. B. BYBBAih^ Bherlo^, Welling^ Shropshire. 

Bid, Na 2064.—Jambs Nqbmam Bxtohib, Tern, Wdlington, Shrop^e. 

^d, Na 2060,—A. B. BtbQgull, Shorlo^ Wellington, Shropahlre. 

BJK No. 2079-—jOHsr M. BBLOsaB, !l!lbberton Green, Walloon, ^ropcdiire. 

‘ SoiitiiEdoiras. 


and R.N f(» Northnmherlaiid ** P^pet^ Silver ChaneBgeCusi 
Na 2086.—RN. to <BiamptQa^ld UeSal ^ JOBM Bamombab ?Som. 
No. 2157.-^-'-Soiithdown Shm Soilety’i COiamcto Silver Med^ to th 
or BwoJCmbs and tl»^* NcHthttm!wlana'* Perpetual IBto 0h« 
_ best eaddbit to Jobe Bamombad Sit Soir. 

No, 2159.—R.N. to Ghampicm Sliver Medal to Lxmum* 


top lor the 


Class 258^— Two-Shear Bern, 

Ut, No. 2086.—JOHM iiAHOMBAP & SoM^orthwood, Ford, Amtodel Ford Elect 28810. 
No. VmBsom Mobgam, Wall HAO^ Aldenham, Watford, Aldenham 808 of 

198S 23915. 

8rd» Na 2C»7.—LAa>Y Lttdldw, IiPton Hoc, Xnton, Luton Hoo 588 o! 1985. 

*'**28aK Woodhom, Oving, Chichester, Woodhorn Abbot 

H*G- No.'*2092. G. No. 2088. 

Class 259.— ShearJmg Bam, 
l«h api.—LADY Lxjplot^ Luton Hoo, Luton. 

559?’^“ Khwey MoKGi^, Wall Ha^ Aldenham, Watford. 

2f» S?* & SOM, Nor^wood, Ford. inmd^. 

Ukf Na PnsES, Woodhon^O^ng, GMchester.. 
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Class 260 ,—Sooihdown Ram Lamb,* 

Isty No. 2115.—His MAjbsxy ths Kino, Sandiin^am. 

2nd> No. 2110.—JOHN Langmbad & Son, Noithwood, Ford, Anwdd. 

?!?* 3aatch Gate I’arm, 'Waigiave, Berlcs. 

S®* 2121.-—W^ER Langmead, Wicks Kann. Yapton, Arundel. 

5th, No. 2129.—Snt B,. Sothebjt-Houand, ST.^westw^ Manor, Buxford, Oxford. 
5’?* 2117 .—The BAJtD Off Dbbby, K.G., Hatchfidd Yam, Nevinarket. 

H.O. No. 2120. C. No. 2128. 

Class 261 .—Three Southdown Shearling Rams.* 

1st, No, 2138.— Lady Ludlow, Lnton Hoo, Lnton. 

2nd, No. 2140.^. PIBBPONT MORGAH, WaU Hall, Aldenham, Watford. 

3rd, No. 2136.— John Langmbad & Son, Northwood, BotdTArundtf. 

4th, No. 2133.—^Hl8 Majesty the King, Sandringh am. 

R.N, No. 2142.—WmiAM H. PiTTS, Woodhom, 0\dng, Chichester. 

H.C. No. 2143. 0. No. 2141. 

Class 262 .—Three Sotibhdown Ram Lambs. , 

Ist, No. 2148.— John Langmead dt Son, Northwood, Pord, Aiundd. 

2nd, No. 2144.—-His MAJESTY THE KING, Sandrin^am. 

8rd, No. 2152.—J. RBRffONT MoHGAN, Wall Hall, Aadenham, Watford. 

4th, No. ,2146 .—^Tee Earl Off DebbyJ&.G., Hatchdeld Farm, Newmarket. 

5th» No. 2154.—WaiJAH H. PiTTS, Woodhom, Oidng, Chichester. 

R.N. No, 2149 .—Waltbe Langmead, Wicks Farm, Yapton, Arundd. 

H.C. No. 2160. C. No. 2166. 

Class 268 .—Three Southdown Shearling JSIwes. 

Ist, No. 2167 .—John langmbad dt Son, Northwood, Ford, ArondeL 
2nd, No. 2169 .—Lady Ludlow Lnton Hoo, Luton, 

3rd, No. 2161.—J. PiBHffONT MOEGAN, Wall Hail, Aldehbaxn, Watford* 

R.N. No, 2160.—Lady Lttolow, lAiton Hoo, LntOTi. 

H.O. No. 2163. 0. No. 2164. 

Class 264 .—Three Southdown JBwe Lambs. 

lat. No. 2174.—J. PXEEffONT MoBGAN, WaU Hall, Aldenham, Watford. 

2nd, No. 2170.—^OJON Langmead dt ^n, Northwood, Ford, AmndeL 
3rd, No. 2167 .—His Majesty the Ki^ Sandrinsiham. 

4ihf No. 2171 .—Waltbe LANGMEAD/Vmks Farm, Yaptcm. AmndeL 
5th, No. 2176.—WILLIAM H. PiT^ woodhom, OYing, Cbiobester. 

R.N. No. 2168 .—The Kael Off Dbbby, K.G., Hatchfield Farm, Newmarket. 

H.q- No. 2178. 0. No. 2172. 


HampsUrd Dowos. 

No. 2181v—Hampshire Down Shm Breeders' Aasoolatlon's Champion Piine el HO far 
the best exhibit to Majoe V. £ Bland. 

No. 2198.—E.N. for Champion Prise to P. 0, Tory. 

Clai^ 265.—jSTaw^^sfe Xkmh ShearUng Ram* 
lit, No. 2181 .—Major V. S. bland, The Warren, Aldtmimie, Miailbcwoui^. . 

fid, No. 2184.—R. <h3WON-B3Rqjm. BtOTto Oro^, 


Snd, No. 2184.—R. OiOTON-BJROWN. Bujfiito ar 05 
8rd, No. 2179.—H. A. Benyon; RndeS^ House, m 
4th, No, 2185.—G. M, HoffE, Bsw®m Home farm, 




RX No. 2182 .—Major V. 8. Bxand, The Warren, 

H.O. No. 2183. 0; No. 2180. ^ ^ k . 


Class ^,>-^Btampe^e Dow^ Mam 


Shi Na im— 

R.K„ No, 2194.—R. •;;' 

a.0, *No.2l95, ' .O,.,N0.2196»i^ v'm' 


" • M, gt>a. ftii^ 'mipi. 
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-H. A. Bbn 70 N» Englefleld Housdi £ttgMeld» Beading. 
C. No. 2213. 


Class 267. —Three Hampshire Down Bam Lambs. 

Istt No. 2202.—B, OmfTON-BBOWS, Burnham Grove, Burnha% Bucks. 

Sndr No. 2200.—H. A, Bbnyok, Bnglefieid House, Englefleid, Beading. 

Srd, No. 2201 .—Major V, S. Bland, The Warren, Aldboume, Marlborough. 

B.lf. Na 2206.—P, 0. TORY, Shap^pick, Blandford, Dorset. 

H.G. Na 2205. C. No. a204. 

Class 268*— Hampshire Down Shea/rlmg Bwes. 

1st, No. 2207*—B. OHFTON-BROWir, Burnham Grove, Burjdxam, Bucks* 

2nd, No. 2206.—E. Clepton-Brovn, Burnham Grove, Burnham, Bucks. 

Srd, No. 2209.—W. TODD, little Ponton Grange, Grantham. 

Class 269* —Three Hampshire Down Ewe Lambs, 

ist, No. 2211 .—Major V. S. Blakd, The Warren, AldboumA Marlborough. 

2nd, No. 2212.—B. Oiirton-Brown, Burnham Grove. Burnham, Bucks. 

3rd, No. 2214.—A. THOMAS Lotd, Lockinge House, Wantage. 

R.N. No. 2210.- 
K.C. No. 2215. 

SuffoUcs. 

No. 2245.—Suffolk Sheep Society’s Perpetual Challenge Plate and £5 for the best 
exhibit to IT. B. & Son. 

No. 2223.—B.N. for Perpetual Challenge Plate to Sictjart Pattl. 

*’ Southbum Silver Chulenge Cup for the most points awarded in a combinatiou of 
entiles In the Suffolk Sheep Classes to JOHN B. Bbbblh & Son. 

B.N. for Sflver Challenge Cup to Stuart Paul. 

Class 270. —Suffolk Two-Shear Bam. 

Ist, No. 2218 .—John B. Nerble & Son, Biantham Hall, Manningtiee, Essex, Bsantham 
Lampard B- 24583, 

2nd, No. 2219 —Stuart Paul, Hlrton LxSse, IpswiclL Kbton Jonathan 24666. 

ard. No. 22l7.-nJoHN B. Beeble Son, Biantham Hall, Branham Trumpington 24108. 

B.H. No. 2216 .—Hollbslby Parm, Hidlesley, Woodbri^, Braniham Donhla Six 24135. 

Class ^t*’—-SuffcXk ShearUxig Bam .. 

lit No. 2m.— Stuart PAUi^Kirtqn IiOdgOi Imwieh, Klrton New Jahn. 

&d. No. 2221 .—Hollesley Farm, HoUe^, Woodbrldm. 

W* No. 2222.-— John n. Mebbls ^ Sqn, Bmtham H^ MannJngtree, Essex. 

H,N. No. 2225.-83 PBiNcai PRiNOErSMiTH, Bt,, Southbum, Driffield. 

Class ^^.^uffolk Bam Lamb. 

Ist No. 2234.—STUART Paul, Klrton Lodge, Ipswidh, 

Sue, No. 2m.—J, B, Keeble dc SON, Bi^thm Hall, Mannlngtree, Essex, 
ard. No. 2285*—STUART PAUL, Klrton Lodge, Ipswidh, 

4^ No. 22 ^—The Basl or BiJRSiKEBB, Ste^hwiM^ Paidr, Newmarket, 
sth* 2239 -—Frank Saoticry, Hunts Hall, LittM Wmtting, Hayeihm, 

B.H* No. 2232.—ij. B. Kebsxjs SON, Brimtham Hall, Manningtasee, Bern. 

Class 278, —Three Suffolk Bam J&<wn6o.* 

lat. No. 2^f—X E. KraBLH A Son, Bnmtham HaB, Maxming^e, Ess^. 
and, No. 2246,-^TUi3T PAUL, Kfrton Lodge, Ipswich, ' 

8rd, No. 2241 .—The Barl oe BLmi£ERErstet<aiw<»4t Par^ Newmarket. 

R-H. No. ,2242 .—Hollbslby Farm, HoBesley, Wbodbildge^ 

Class 274. —Three Suffolk Shearling Ewes. 

1st. No. 2249 .—Hollbslby Farm. HoDesley, Woodbridge. 

2nd, No. 2251 ,—Stuart Paul, Kfrton Lodge, Xp^ch. 

3rd, No. 2260.-^. B. Kbeblb A Son, Biantham Hall, Mannlngtree, Essex. 

R-N, No. 2252 .—Sir Princje Prokih-Smith, Bt., Southburo, Driffield. 

Class 276. —Three Suffolk Ewe Lambs. 

^ KE]^b a Son,. Biantham Hall, Mannlngtree, Essex. 

Paul, KSSim Lo^, Tpswieb. 
ard. No. 2254.—HOLtmEY FARM, HoUesley, Woodbridge. 

B-N- B^q. 2253.—Ten Earl OF ELias8iCERB ,Stetehworth Park, Newmarket. 

♦ Pristee offered by the Suffolk Sheep Society. 
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Dorset Downs. 

nI P»iM of 10 golnms for 

lio. 2271.—a.N. for Champion Prize to P. <fc C. Seward. 

Class 276.—iJorse* J>oto» Bam, ShearUng and vmeards. 



ft w w* . «v«*i^w 4 s, .atiuujiuig, oumxora-ie-jaope. Bates. 

•K. Ho. 2286.—PBEDK. W. Stobidob, MucMng, Stanfort-le-B^, Bsser. 

Class 277.— Dorset Down Dam Ltmb.* 


R.K. No. 2273.—John Strang, Bere Begia, Warrtiam, Dorset. 

Class 278,— Dorset Down Shearling Ewe. 

lui. i.’^i^vJ'SJSSSSSSS^ 

Dorset Homs. 

lo w» Of *5 te a* 

ifo. 228l.-rE.N. for Champion ftitt to 

11 . w 279 .—Bom Dam, ShecarUng and^ uptmrds.i 

”** Bawkins, IfewboliS, Gawlep 3Biw. South Australia, HewBold 77^ 

Class 280. Dorset Bom Mam Lambf bom on of after OcAcber 1,1986. f 

8ra, No. 2288,-0 har£es Joohltn 5b[amb» 0, Bhmdford, Dorset. 


Class 281. Two Dorset Bom ShearUng Ewes* bom on or after October 1,1985« 

IsL NPa OOOo_____^ - -1 - . ' 



Blandfor^ Dorset. 


Class 282«' 

ii 


•Tw Dorset Bom Ewe Lambs, bom m or after Oetob&r 1,1986 

Perm* B' 


1) Ho. 2291.—<fiiutt(Bg JOOTOW “ 

• .WStsbijie 

Pro torths iMtfe a.it.4#. A 

iro.*KHl—^tH,fot;'‘'»stdM«9«a&™rObrtfcii*»0«®*o*'.S^aipBA' ' 

OOms ,288.—IFifa^, iffw ■ Sari, Sfwamar 'arii- "fririxiri^t '' ■ 

■ Ctass. '.Sfqm, .§riai^ ' 
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Glass 285 .—WiUshire Horn Shearling Ewe, 

Ist, ITo. 2300.—P. L. Smith, KlsUngbury Grange, Northampton. 

2ad, No. 2298.—G. H, & R. Mokbis, Llwynym^n, Oswestry, 
sra. No. 2301.—P. L. SMITH, KisUngbniy Grange, Northampton. 
a.H. No. 2299.—G. H. <fc B. B. Mokms, Llwynymaen, Oswestry. 


Byelands. 


No. 2310.—Ryeland Sheep Silver Challenge Chip fox the best Shearling Sam to T. W. 

JtONTaQTJH PERKiisrs' Holme Laey Obvians. 

No. 2811.—a.N. for CJhaUenge Cup to BavH) J. Thomas’s Thomas’s Treasure. 


Class 286.— ByeUmd Mam, Two-Shear and upwards, 

1st, No. 2306 .—Daveo J. Thomas, Monachty, Abergavenny, Thomas’s Realm 3262. 

Hud, No. 2805.—T.‘ W. Mohtaghb Phbhihs, Ufton Court, Holme Lacy, Herefordshire, 
Holme Laey Nareissos 2nd 8405. ^ ^ ^ , ,,. , 

Srd, No. 2304.—ORAwroiiD H. L. PBSSIHS, Lugwardlne Court, Herefordshire, Holme 
Laey IKae 3406. 

R.H. No. 2307 .—David J. Thomas, Monachty, Abergavenny, Thomas’s Showman 3398. 


Class 287 .—Byeiland Shearling Bam, 

ist, No. 2310.—T. W, Mohtaghb Pbhkihb, Ufton Court, Holme Lacy, Herefordshire, 
IBUilme Laey Obvious. . _ 

2ad, No. 2811 .—David J. Thomas, Monachty, Abergavenny, Thomas’s Treasure. 

Srd, No. 2313 .—David J. Thomas, Monachty, Thomas’s Trophy. 

R.H. No. 2308.—T. W. Montaqhb Phekins, Ufton Court, Holme Lacy, Herefordshire, 
Holme Laey Orator. 

H.a Nos, 2312, 2319. 


Glass Three Bydand Bam Lambs, 

IsU No. 2819,^--<1AIT. D. M. ifVrtts, Barley Wood, Wiington, Somersrt, 

M, No. 2316.—T. W. Mostagub Pbbkihs, Ufton Court, Holme Lacy, HeDcefordshlxe- 
. Srd, No. 2314.— THB Hxohs. 07 THH LATH LOBD Oawiot, Berxington Hall, LeoaodnstOT. 
B,N, No. 2317.— David J. THOMi^, Mcmachty, Abergavenny. 


Class 389 .—Three Byeland Sheaarlmg Ewes. 

1st, No. 2828 .—David Z, Thomas, Monadhty, Abergavenny. 

No. 2321.—T. W. Kohtagub Phhhzhb, Ufton Ooort, Holme Lacy, Herefordshire. 
Sid, No. 23S^—T. W. MOKTAGins Pmbmikb, Ufton Court, Holme Lioy. 


Keny BDls (Wales). 

No- 2827.—Hewfy HIB (Wales) Sheep S9ver Cballenge Gup lor the best eidhibft to ?. W. 
Owbhb’ Stoehley Safeguard. 

No. 2345.—HN. Im ChaHebge Qup to Ths Dhoi 07 WssxMiNSiB^’S Haton Hxee9ei^tft. 
1Skgas2l&K^.-^HMsryH4U{W€de9)Bam,Tvda- 

Srd, No. 2828.—Tku HON. l&s. Ashtcn Cocati, Long Bftstd, Wlnsbury 

Boyallst 19516. 

B.HT. No. 2324.—JOHN T, BHAVAN, Wlnabury, CJdrbury, Mont, Marlow Sleetor 18789, 

Class 291 ,—Kerry HiU (Wales) Shecuiing Barn, 

^ ShoMon, Leominster, Stockley Tadpole 19906. 

No. mi.-^HN T. Bhavan, W^buiy, gdiburyjfont., Wlnshury Songster 20018. 
Sxdf No. 28S7 .—Thomas Wieliams^ The Gaer, Poidep, Weifihpool, 6aer Beger 19667. 

Biyntanat, Ltensantffrad, Mont, Tanatsldo Partner 

Glass 292,—Keny HUl (Wales) Bam Lamb, 
let, DUCT 07 W38BTMIN8TBE, G.C.V.O., D.S.O., Baton H<ane Farm, Aldford, 

1t2ilQSS69r« SSt^ttl61|i€6« 

S?* Otolrary. Mart;, WrthMy JOttn. 

*.». No. WimcuiEg. ito Claw, Norito, WeWaioor, Smt «r. 
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Glass 293 ,—Three Kerry HUl IJ^aUe) Shearling Kwes. 

UU No. 2353 .—The Dtjkb of Wbstmisstee, G.C.V.O., D.S.O., Eaton Home Farm, 
Aldford, Chester. 

Sad, No, 2330.—H. 0. PUKINOTOK* Bryntanat, Uansantjffraid, Mont. 

Srd, No. 2349.—J. W. OWENS, Woodhonse, Shobdon, Leominster. 

R.N. No. 2347 ,—John T. Bbavan, Winabury, Chirbury, Mont. 

Glass 294 .—Three Kerry Hill (Walea) Mwe Lambs.* 

1st, No. 2357,—J. W. Owens, Woodhous^ Shobdon, Leominster, 
and. No. 2361 ,—Thomas Williams, The (ker, Forden, Welshpool. 

3rd, No. 2354.—John T. Bbavan, Winsbnry, ChSrbuiy, Mont. 

R.N. No. 2360.— The DtiB3S of Wbstminstbe, G.O.V.O. D,S.O., Eaton Home Farm, 
Aldford, Chester. 

Clan Forest 

Glass 295 .—Cktn Forest Mam, Two-Shear and upwards, 

1st, No, 2367.—n. PowEliL, Lower Kimbolton, Leominster, Ffostlll Gamester No. 1 SgO- 
2nd, No. 2364.—B-. F. MiiCHBLn Evans, Cholstrey Court, Leominster, Cholsirey L.12 3209. 
Srd, No. 2363.—B. F, MiTCHBin Evans, Cholstrey Court, Glen Briton 2404. 

H.C. No. 2362. 

Class 296. —CVm Forest ShearUng Mam. 

ist, No. 2870.—B, F. MiTCHBiii EVANS, Cholstrey Conrt* Leomlnste^, Cholstrey ac.7. 

2nd, No. 2371.—T. E. Qwillim, FtostiU, T^torth, Brecon, Ffostlll Herald 4th. 

8rdf No- 2389 .—Davies Beos., Ilelds End, Weobley, Hereford, Fields End Gem. 

H.O. No. 2374. 

Class 297.— Chm Forest Mem Lamb. 

ist, No. 2377 .—Davies Beos., Fields End, Weobley, Hereford, Fields End HajoM. 
and, No. 2380 ,—Miss Eubbn a. L. Bossitbe, Glen Alva, Eways Harold, PontrUas, 
Hec^ord, Glen George VI. 

Srd, No. 2379.—T. E. GwniOM, Ffostlll, Teagarth, Brecon, Wostlll Imp. 

H.O. No. 2378. 

Class 298.— Ohm Forest Shearling Mwe. 

1ft, No. 2382 .—Davies Beos., Fields End, Weobley. Hereford. 

2nd, No. 2388.—E. J. Sherwooi^ Beaconsfleld, Battlefield, Shrewsbury. 

Srd, No. 2385.—T. E. GWHMM, Ffostlll, Talgarth, Brecon. 

H.O. No. 2384. 

Glass 299.— Ohm Forest Mwe Jjanib.^ 

Ifi, No. 2392.—T. B. maxOL, 

2nd, No. 2389.—DAVIES BEOS., v 

8id, No. 2394.—E. J, Shbewood, Beaoonafleli BattiMteld, Shrewsbury. 

H.O. No. 2390, , 

Uneolns. 

No. 2398.—Xlnooln Longwool Sheep Breeders* Aseoolatiotfs Special Prise of 25 for 0^. 
best Sf& rlto g Bam to OXriFFOED NioHOxsoi^ 

No. 2899.—B.]Oor .Special Prize to OUSTOKP 

Class 800.— i^wtooZn Shearling Mam. 

, No. 2898.—OWFFOBD NiOKOLSOir, ra^hto agnor, I^ln. 

„_i. No. 2399.—OiOTOHD NiPROW^ WfllouVbton M^or, topda. ; 

8rd, No. 2396.—B3N»83» AhPIBON, lUby Orange, 

Glass 801.—rVee Lineotn Shelling Mams. 

(8ass 802,r^2V^«e JI[dno<dn: Mam . ; < 

Ist, No. l&eoih. 

'^1,*No.'Iw.—'' '■'' a' 

' No. 2408 .-vD.F. 


lit. No. 2406.—= 
2nd, No. 2402.—®®^ A»PI80%. Blby . 

3rd, No, 2404.^D. F. l»WW»s», TImrntoa Honse^ ^ 




Avmdx <jf Lim Stock Prizes at Wolverhmn^n, im. 

ULfir, M 10 ,1 808.—.jrAree Idnean Mwe LemOs. 

lelcesters. 

Breeders' Afflooiaaon-a Ctampkm Mae for the best eshibit to 

ffo. 2416.—Bjf. for Champion Mae to WiHUAic JOBDAH. 

i.t w» M,.. «• ®**®® 804.— ietceafer ShearUnff Pern: 

saS.^%¥iZ5^SJJ?S.Jo»»“.%stbunLB^ , 



H* So. 2420. 0. So. 2419. 

let So 2180 < 140 .™ *« ZoMb. 


Border Xieicesters, 


«. So. 

. . _ CSess SkeiirUna ??juli. 

HOI. so. ^l._B. 0 . OaWKW, 

*4. So, BaJUrale, 

** So 2457 1 ^!^.. Ml.—Bonier Zeioeaer ShewUng Sm. 


Wensle;dale 8 . 


_ :-.. ^>w,«y«,ooOT oisaxare BnneiMesaprema. 

• Bam. 0 ®^ ^ WOBoeW of Boraer lotaeter Sheep Bwea«^~ 
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Class 312,— Wmsl&yddU Eam^ Two^Shear and upwards* 

1st, No. 2469.—JOHS DAScros, Bumeslde Hafl, Kendal, Barneside Supreme 4121. 

2ad, No. 2460 .—John Dabgue. Bume^de Bali, Bastnouse Bine Prinee 4135. 

drd, Eablb, Bolton Grange, Scorton, Blobmondi Yoilm., Caperby Blue 

Class 313.— WensUydale Shearling Earn* 

1st, No. 2462.—JOHjsr Baeotje, Bninesiae Hall, KendWL 
2ndy No. 2463.—JOHN DAEGtrE, Bumeside Ball. 

3rd, No. 2465,—JOHN PBHGiVii,, BaatBouse, Caiperby, Yorks. 

B.N. No. 2464.—T. B. EABZiB, Bolton Grange, Scorton, Bielxmond, Yorks, 

Class 314.— Three Weneleydale Shearling Earns* 

1st, No. 2468 .—John Bahgue, Bumeside Hall, Kendal, 

2nd, No. 2470 .—John Peeoivai, Basthouae, Carperby Yorks. 

Srd, No. 2469 .—hJojbqt Pbeoivai, Baathouse. 

Class 315.— Wmsleydale Shearling Ewe* 

Ist, No. 2472 .—John DABotra, Bnmeaide Hall KendaL 

2nd« No. 2471 .—John Daeqob, Bumeaidfi lUOl 

Srd, No. 2475 .—John Pbecival, Basthonse, Carperby, Yorks. 

R.K. No. 2474.-0?. B. Baiuud, Bolton Grange, Scorton, Uicbmond, Yorks. 

Class 316.— Wensleydah Yearling Ewe, shovm m Wool** 

1st, No. 2481 .—John Phboxval, Bastbonse, Carperby, Yorks. 

2ttd, No. 2478,—JOHN Babgub, Bumeside Hall, K^al. 

Srd, No. 2477.—JOHN Daegub, Bumeside Hall. 

R.M. No. 2479,—T. B. Bab£H, Bolton Grange, Scorton, Eicbniond, Yorks, 


Ken* or Romney Marsh. 

No. 2494.—^Kent or Botnney Marsh Sheep Breeders' Association's Champion Prise o« 
10 guineas lor the best Bam to J, Bghbxon Qhbstbp. 

No, 2485.—B.N. lor Champion Prise to J* Bqhbxon Quested's Quested’t 224 of 1935 
79879. 

No, 2518,—Kent or Boumey Marsh Sheep Breeders^ Association's Chamxdon Prize of 
10 guineas for the best Pen of Biyes or Bwe Lambs to J. Boeexon Qubstbp. 

No. 2519,—B.N. for Champion Prize to Ashley Stbtens. 

Clm Si7,'--Eeni or Eomn^ M<xrsh TtiHhi^ear Earn* 

tst, No. 2485.—J. Bgbhton Quested, The Pizs, Chetiton, Kent, Qsesied’s 224 el 19S5 
79879. 

2nd, No. 2484.—J, BQEETON QUESTED, The Firs, Qnasted’s 29 of 1985 79784, 

3rd, No. 2483 ,-Olieeoed Nioholson, WOloughton Manor, Unoom, Horkstow Manor 
Ho. 135 of 1986 80517, 

Class 318 .—Eent or Eomney Marsh ShecsrUng Earn* 

Ui, No. 2494,—J. Bgebton QUESTED, The Brs, Oheiiton, Kent. 

8nd, No. 2495.—J, BOBRTON QUESTED, The Firs, 

Srd, No. 2493 .—Olibtoed Nicholson,'WU louf^ton Manor, Xincoln. 

4th, No. 2497 ,—Ashley Stevens, Davington Hall, Faversham. 

5th, No. 2498 .—Ashley Stevens, Bavington Hall. 

A, N« No. 2496,—J, Bgebton Quested, The Firs, Cheriton, Kent, 

B. O. Ko. S« 8 «. 


Obun S19 ,—Thm Xmt or Sonmog MmS* Shtmdmq 

. ‘NTa oftfkl._r l3affiD<nA« Armsmin mw fSMirlitjrHit 




0, |6M,^, KesTb, 


No. $5^..—CumM NKHOLSOH, l% 0 olo. 

fo, », W. Babsbr, PsTiot^^ltoh, 

.C^ iam Lembs. 

iter ” 


Breeders* Assoeiai^ 
Shm Breeders' Assotiaiion. 
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Glass 321.— Three Kent or Romney Marsh ShearUng Ewes. 

tst. No. 25X8.—J. EOEMON QUESTED, The Eirs, Cherlton, Kent, 

Sndr No. 2519.— Ashley Stevens, Davington Hall, Eaversham. 

Std, No. 2513.—PERCY HioatAN, Pefet Pann, Charing, Kent. 

B.N. No. 2512.—E. W. BAKER, Parsonage Perm, Bekesbonrne, Canterbury. 

H.C. No. 2517. 

Class 322. —Three Kent or Romney Marsh Ewe Lambs. * 

istt No. 2524.-^. Bgerton Quested, The Plis, Cheriton, Kent, 

2nd» No. 2521.—CiOTOKD NICHOLSON, Wflloughton Manor, Lincoln. 

Srd. No. 2522.—OiiDWORD NICHOLSON, Willoughton Manor. 

B.H. No. 2520.— PERCY Hickman, Pett Farm, Chaxing, Kent. 

H.C. No. 2523. 

Devon Long-Wools. 

Glass 328.— Devon Long-Wool Shearling Ram. 

1st, No. 2526 .—Robert Lawrence, RuU, Cnllompton. 

2nd, No. 2528.—M. H. WATTS & SON, Knowle, Okehampton, Devon. 

8rd, No, 2527 .—William M. Snell, Orway, Zentlsheare, Cnllompton, Orwsy Curly Coat. 

Class 824 .—Devon Long-Wool Shearling Ewe, 

Ist, No. 2531.—M. H. Watts & Son, Knowle, Okehampton, Devon. 

2nd, No. 2529.—ROBERT LAWRENCE, RuU, OuUompton. 

Srd, No. 2530 .—William M. Snell, Orway, Kenldsbeare, Cnllompton. 

IteTon Cilose-Wools. 

daises 825 snd 826. . 

' • ' tNo Entry.] 

South Devons. 


Cbea ' JDeuon ShearUn^ Bom, 

let. No. 2584.—A. C. Lanyon, Coswaith, St. Cohunh, Cornwall. 

End, No. 2S3S.—X N. Grosb, Penare; Ooxran, Cornwall, Penare No. 1 el 1986 26547, 

Srd, No, 2532.—W. F. R, Bice, Nanswl^d^, St. Oolnmb, ComwaB, Nantwkyden Mo. 19 
of 1886 26487. 


(8ass dlS^-^auth D^vor^ ShearUng Em» shown in Wooi. 

No, ,2536.—W. F. B. IBwwiL^Nanswl^den, St. Oohrmh, Cornwall. 

No. 2636.—jr. N. CHOSE, Penare, Gkam, Comwaai. 

No. 2537.—A. a LANY<m, CoawiBrtlii, St. Ooltsmb, Cornwall. 


Daitmoots. 

{Shaien in W<^.) 

Class 329*—Dartmoor Rtm, Shearling and upwards. 

Ist, No. 2538.—J. H. Cole, Ohaddlehanger, Tavistock, Chaddlehanger Marvel 5118. 

2nd, No. 2540.—BioHARD Palmer Luce, Lower Ghaddlehanger, Tavistock, Lamerten 
Al«mdant6166. , 

Srd, No. ^39.—CSOBOE Glanmeld, West Lake, Okehampton, Fatherlord No. 85 5800. 

Class 330 *—Dartmoor ShearUng Ewe. 

1st, No. 2541.—7. H. Cole, Chaddlehange^ Tavistock. 

2n^ No. 2648 .—R^ard Palmer Luce, Lower Chaddlehanger, Tavistock. 

Srd, No. 2642.—J. H. CtoLE, Chaddleteiger, Tavfctpck. 

Cheviots, 

Classic 881 an€ 882.— 

IN0 BmT,J , ■' ■ ' 
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Welsli Mounts. 

Class 883, —Welsh Mountain Ham, Shearling and v/pwarde, 

l?ii COLMGB OP NoaiH WiJai^ OoUwS'am, Aber, Snowdon G.6, 

2nd, No. 2648.—G. J. Thoio^ Cairegcegin, Llandilo* (Jam. 

3rd, No. 2546 .—Majob Ebio J. W. PieAiT, Madryn Eaim, Aber, Gian H.8 5625. 

H ?* S?* Madryn Paxm, Madryn Jr.84 6591. 

tt.O. JHo. 2544. 0. No. 2547. 

Class 334. —Three Welsh Mountain Shearling Bwes, 


1st, No. 2650 .—Liyspasi Pakm Insshtute, B-uthin. 

2nd, No. 2566.— Univhesitt Collbob op Nobth Waxbi 
8rd, No. 2652.— J. Owbn Mobbis, Brynowen, Borth, C 
R.N. No. 2651.— Lltspasi Farm Institute. BAithin. 
H.C. No. 2565. 0. No. 2554. 


Farm, Aber. 


Black Welsli Mountain. 

(Shawn ovi of WooL) 

Class 835. —Bladk Welsh Mountain Shearling Bam, 

Hon. Mrs. C. Bbheens, Swinton Grange, Malton, Yorks. 

Bbhrbns, Swinton Grange, Swinton Blaek Knight Srd. 
3rd, No. 2562.— Mbs. JBbyoisb, Herriard Faik, Basfaigstoke. 

H.O. No. 2561. 

Glass 886* —Three Bladk Welsh Mountain Shearling Shoes,* 

— TjCT H oy. Mrs. C. Bbhbbns, Swinton Grange, M^ton, Yorks. 

^ 0 . 2564.—Thb Hoy. MBS. 0. BBHBEys, Swinton Grange. 

Srd, No. 2668.— Oapt. G. 0. WoiiBTCHB-WHmcoBB, Dndmaston, Bridgnorth. 

R.H. No. 2667.—MBS. JBBTOISB. Herriard Park, Basingstoke. 

H.O. No. 2668. 0. No. 2666. 


PIGS. 

The P]:izes for Pigs are: Firsts £10; Second, £5; Third, £3 ; Fourth, £2 ; 

Fifth, £1. 

(The mmhsTS m brackets referio^he Tattoo or Bar Numbers of the Arwmals.) 

Large WMtes. 

No. 2571.—N.P.B.A. Champion Gold Medal for the beat Boar and B.N. for Silver CbaBenge 
Oup for l^e best Pis to Oexybbs dt Soys' ihing BasU 8rd. 

No. 2^6.—B.N, for ^lampton Gold Medal to Wbd W. Whitb's Spalding Piinee 
George 18th. 

No. 2700.—N.P.B.A. Champion Gold Medal for the best Sow and Challenge Cup for the 
best Fl^to Wabtbil W. EVKAys Wall JTnbllee Maple. 


No. 2729.- 


for Champion Gold Medal to Aunusn W. WBixb*s Spalding R^e 52nd. 


N.P.BAl. Spetdal Prizes for best Groups of Barge White Pigs bred by Exhibitor 

1st, 210. Nos. 2578, 262A 2700, 2720, to Wamjbe W. ETKsys WaU Kliig David 59th, 
Wall MalesUo 40th, WaU JnhUee Maple and WaU Broeade 7fh. 

2nd, £5, Nos. 2591, 2694, 2716, 27B8, toY^BD ]>ABB8BtiBT*s Walton Jay 165tli, Walton 
Blaokbeny 4th, Walion MaM 5t& and Walton ^een Mary CSih. 

Srd, £8, Nos. 2606, 2679, 2707,2729, to ABPRBD W. Whepb'S Spalding Prlneo George 
18th, Spalding Pilnee George 21s^ Spalding Queen 15th and Spalding Retne 58nd* 

R.N., Nos. 2588i 2688, 2718, 2784, to CBiVKas & Soys’ Hbton BaiU 16th, Hlston Dainty 
Girl 869th, klston Dainty Girl 409th and HlstOB BeUe SOeth. 

Class 887*—Xtrpe WhMe Boar, bom in or before 1936. 

tst, No. 2571 .—ChivEBS & Soys, L!n).,jaston, Cambridge, Tiing BasU 5rd 91029 (9). 

8nd, No. 2678 .—Waotbb W. eAcan, The Manor and I^pe Place Farms, WaU, Idchflsld, 
Wall King David 59th 91218 (5860). 

8rd, No. 2577v-J. PXBBPOytp DtoBGAR, WaU Hall, Aldcnham, Watford, Aldenham Bradbary 
64th 87X41 (500). 


* Prizes oGeied by the BUek Welsh Mountain Sheep Breedefrs* AssooiaUan. 
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4tbt No. 2573.--A. H. CooPEB^ Droittton, Stowe-by-Cbartley, Stafford, Wall King David 
85th 101639 (7230>- 

5th, Ko. 2574.—IiOED DAEBSBTrBT, C.V.O., Walton HaJl, Waixington, Glebe John 99286 
(506). 

R.H. No. 2580.—it. SiLOOOK <fc SONS, Loeo., Thornton HaJl Parm, Thornton-le-Fylde, 
Westaete Bandmaster 10th 96807 (6585). 

H.C. Nos. 2569,2582. G. Nos. 2581, 2584. 

Class S38. —Large White Boar^ bom in 1936, 6e/ore JvJy 1, 

4st, No. 2^.—AjarSBD W. WHITE, Hillegom, Spalding, Spalding Prince George 18th (6059), 

2xid, No^ 2591,—LOED Daresbuey, C.V.O., Walton Hall, Warrington, Walton Jay 166th 
1018S7 (5828). 

3Td» No. 2588.—^SHVEBS & SONS, LTD., Histon, Cambridge, Hlston Basil 16th 99689 (1510), 

4th, No. 2589 .—Ohtvbbb & SONS, Ltd., Hlston, Histon East Lad 27th (1650). ^ ^ 

5th, No. 2598 .—LesxiIE K. Osuond, Bamoldby-le-Beck, Grimsby, Beelsby Boy 8th (822). 

R.K- No. 2594 .—Ernest Harding, Paclcwood Grange, Dorridge, Birmingham, Pack- 
wood Bar None 60th (5613). 

a.G. Nos. 2595, 2599. C. Nos. 2585, 2592, 2597, 2601, 2604. 

Class 3S9 .—Large White Boait^ bom in 1936, on or after July !.♦ 

1st, No. 26184 —Herbert Jaoeson, Chowley Oak Eann, Handley, Chester, Westacre 
Bastt 48rd (7278). 

Bad, No. 2624.—Walter W. Bykan, The Manor and Pipe Place Farms, Wall, Lichfield, 
WaU Majestic 40th (7649) 

8rd, No. 2615 .—Lord Baresbery, G.Y.O., Walton Hall, Warrington, Whittingham Hercnles 
15lh(4669). 

4th, No. 2620 .—Axered LEWIS, PanwoithHall, Asldll, Xhetford, Westacre Basil 56th (7847). 

5th, No. 2619.—T. P. P. KENT, Ashford Honse, Ashford, Barnstaple, Taw Korimake 
6th 101165 (250). 

R-B. No. 28254 —Frank Sainsbdry, Blunts Hall, LitiJe Wratting, Haverhill, Wrattlng 
King David 84th 102248 (W. 868). 

H.C. Nos. 2611, 2513, 2616. 0. No. 2631. 

Class 340.-^Lar5[c White Boar, bom in 1337. 

1st, No. 2654.—B. E. Baybell & SON, Bottesford, Nottingham, Boitesford Bradbnry 
55th (882). 

Rad, No. 2652 .—Lord Baresbgry, O.y.0., Walton Hall, Warrington, Walton King 
David 89th (6849), » , 

Na 2640.—H. w. Bishop, Park Hill Farm, Tring, Trlng King David 6th (1062). 

44h, No. 2679.—AlJratED W. WHITE, HUlegom, Spalding, Spaldhig Prfnoe Geme Slst (7027). 

5tti, Na 2665 .—Wait^ W. Byxan, The Manor and Pipe Place Farms, Wml, Llchffeld, 
WaU King I>avld 91st (7888). 

R.N. No. 2641 .—ICebs M. H. Bodvbbib« O.B.E., Belapie Abbey, Northampton, Delapre 
Yeoman eth (880). 

BUa Nos. 2687, 2655, 2662, 2668, 2680. G. Nos. 2656, 2666, 2669. 

Glass 841*—Xorffe White Breeding Sow, bom in or before 1936. 

let* 27pO^WijaTO W. The Manor and Hpe Place Farms, Wali, Lichfield, 

WaU JnbBee Kapte 254160 (6988). 

2nd, No. 26 ^.—Cbivers A SONS, LTD., Histon, Cambridge, laiston Dainty Qlrl 86915 
260486 (8. 405). 

C.V.O., Walton Hah, Wanington. Tockwlth 
GaUaina 42ad 251862 (4244). i * 

4th, No. 2689 .—Ohivebs & SONS, LTD., Histon, Cambridge, Creek Daisy Girl 10th 244680 

5th, No. 2707 ,—AXPBED W. White, Hillegom, Spalding, Spalding Queen i6th 268820 (5020). 

Lord Barbsbdey, C.V,0., Walton Hah, Walton Blaekberry 4th 

H*C. Nob, 2683, 2702. C. Nos. 2686,2705. 

Glass 842.-—iorffd White Sow, bom in 1936, before Jzdy 1. 

2729^AaaEBDW. Wm CT^ Hih^om, SjgJding, Spaldli^l ^ne S^ ^^wffd 


2nd, No. ^2716 .—Lord Baresbtjry, C.V.O., 

5th (^88). 

'n* ^ m WMeld, 

4th, NO; 2713.^—CBXvps <2 SONS, LTD., Hlston, Cambridge, Hlston Dainty Girl 409th 

\Se 

Stb, Na 2714 .—Chivebs 4 Sons, Ltd.. Histon, Hlston Dainty GW 416th (S. 680). 

§i- 

• m, 2nd and 8rd l»ri*c8 offered by Natiohal Pig Breedors" Association. 
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Clas$ 343 .—Large White Sow, bom in 1036, on or after Jtdy 1. 

tst, No. 2738.— Loud Dabebbtoy, C.V.O,, Walton Hall, Wanington, Walton Qnaen 
Mary 98tii (6089V. ^ , 

2nd, No. 2739.—LOEi) Dabesbuet, C.V.O.. Walton Hall, Walton Wallllowor aoth (6184). 

8rd. No. 2734.—CHIVBES & SONS, Lli)., ^ton, Cambridge, Hlston Belie SOBtb (35). 

4tn, No. 2745 .—^Waxtee W. itYiiAN, The Manor and Pipe Place Paims, WaB, Liidxfield, 
Wall Maple Leat 10th (7750). 

5th, No. 2740.— Erneso; Habdino, Packwood Grange, Porridge, Birmingham, Paekwood 
Bonetta 24th (5757). 

R.N. No. 2744.—J. W. ROBERTS, HlU Parm, Shefford, Beds., Shefford Beryl 12th (650): 

H.O. No. 2742. 0. Nos. 2735^ 2746. 

Glass 344 .—Large White Sow, bom in 1937. 

1st, No. 2771.— Alyred Lewis, Panworth Hall, Ashill, Thetford, Westacre Dainty Girl 
71st (7400). V 

2nd, No. 2775 .—Wambr W. Ryhan, The Manor and Pipe Place Panne, Wall, Lichfield, 
Wall Mana 18th (7903). * . , 

8rd, No. 2760.— Ernest Hardino, Packwood Grange, Porridge, Birmin^m, Paekwood 
Dainty Girl 13th (7016). . ^ . 

4th, No. 2764 .—Lord PaRESBtjRY, C.V.O., Walton Hall, Warrington, Walton B^e 81st 

5th, No. 2752.—H. W. BiSBOP, park Hill Pann, Ttlhg, Trlng Dainty Girl 68rd (1064). 

R.K. No. 2770.— Herbert Jackson, Ohowley Oak Parm, Handley, Chester, Hanley 
Bashful Lady i44th (8091). 

H.C. Nos. 2766, 2772. 0. Nos. 2765, 2768. 


Middle Whites. 


No. 2787.—^N.P.B.A. Champion Gold Medal for the beet Boar and R.N. for Silver Challenge 
Cup lor the best Pig to Oapt, H. P. LErHGow‘s Newton Trident, 

No, 2796.—R.N. for Champion Gold Medal to The City op Lonijon MENtaj» Hospital's 
D artlord Gog 2nd. 

No. 2819.—N.P,B.A* Champion Gold Medal for taie best Sow and Silver Chaltengo Cup for 
the best Pig to PRANK SAiNBBtTRY's Wratting Garland 8rd, 

No. 2831.—R.N. for Champion Gold Medal to The WAteord Corporation’s Watford 
Graelons Lady 15th, 

N.P.B.A. SpeoisJ Prises for best Groups of Middle White Pigs bred by Exhibitor i-r 

1st, Gold Medal, Nos, 2801, 2830, 2838, ^6, to R. A. Yestey'S Dnnsdale Ooektail, 
Donsdaie Lady Dorothy dth, Dnnsdale Princess Roy^ and Dnnsdale Misty IStb, 

2ndi Silver Gilt Jtodal, Noe, 2809,2816,2823,2831, to WATRORP CORPORATION’S Watford 
Hold RiMd, Watford Prinee Regent, Watford Graelons Lady and Watford Graelens 
Lady 15th. 

R.N., Nos. 2796, 2818, 2833, 2843, to OlTY OP LONDON MBNTAL HOSPITAL’S Dartford 
2nd, Dartford Prinee, Dartford Ma&da and Dartfetd Weleome 4th. 


Class S45."^iJftdWfe White Boar, bom in or before 1936. 
tst, No. 27B7 .—Oapt. D. P, Lithgow, South Newington Manor,. Banbuiy, . Newtoja 
OORPORAWN, Holpwi^ Pann, WatfOrd, KorDieeio Prei^ep^ K 

3rd, *No?^2?S9.^^-<»Ty OP LONDON Mkntal HoSJWta, Dartford,, Renty 

82558 (4105), •/. 

M* No. 8791 .—Joseph TBi)m®T,Pdtford, York, 0eite» 0iieh 926^ i 

Class 346 ,—White Boar, bom 1936, before h 

uu op LONDON MI^AL Hos^TAL, DerM(Nd,.M^^ 


4th, No^^7^^^^k*Sal^^ Ball, Little Wratth^ 

Boy 97645 (wTatSV ,, ■■■ 

B.N, No. TmpSfK, Pnlfotd, Oelftwa Bad (ddSO* - ; ^ 01 

' Class WMte 


ara,.No. 2804 .—Capt. d.'P. Taagaoow, 


a Prisea 
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Glass Middle White Boa/r, bom in 19$7. 

1st, Ho. 2S16.—WATiroKD OOKPoaATioN, Holywdl Farm, Watlord, Vailoid Prlnoe 

OP London Mbnial Hospitai, Dartford, Kent, Dartlord Prince 

8rd, W. W. BuoKiffl, Old Lane PaiBO, Colton, Xadcaster, Colton Clink 4t]i (4S3). 

B.H. Ho. 2815.—®.. A. Vbstby, Valence, Westerliam, Kent, Dnnsdale White Prince (1049). 
H.C. Ho., 2814. 

Class 349 »—Middle WhUe Breeding Sow, bom in or before 1935. 

lst» Ho. 2819.—KaANK SiiNSBDBT; Blunts HsU, Little Wiattlng, Haverhill, Wratting 
Garland 3rd 241930 (996). 

2nd* No. 2823 .—Watpoed Ooepobaiion, Holywell Barm, Watford, Watford Gracious 
Lady 228370 (762). 

3rd. Ho. 2820.--JOSBFH TBiPFixi, Bulford, York, Watford Gracious Lady 14th 254762 (242). 
K,H- Ho. 2817.— Thb Hon. A. B. GciNNBSS, Holmhury House, Holmbury St. Mary. 
DOrklng, Pendley Helah 38rd 218592 (618). 

Class 350 .—Middle White Sow, bom in 1936» before Jvdg 1. 

1st, Ho. 2831 .—Watpobd OOBPORASiON, HolywcU Barm, Watford, Watford Gracious Lady 
ISth 254768 (287). 

2Bd, Ho. 2830.—E. A. Ybsyby, Valence, Westerham, Kent, Dunsdale Lady Dorothy 9th 
(778). 

8tdf Ho. 2829 .—Joseph Tbxpixtt, Bulford, York, Watford Helah 7th 254804 (272). 

B.H. Ho. 2824.— THB HON. A. B. GUINNESS, Holmbury House, Holmhury St. Mary, 
Dorking, Holmhury Helah (170). 

H.G. Na^28. C. Ho. 2826. 

Class 351 .—Middle Whdte Bow, bom in 1936, on or after Jtdy 1. 

1st, Ho, 2838.—E. A. VEstby, Valence, Weste^aan, Kent, Dunsdale Prlneess Eoyal (91(». 
2iid.^^^8 .—Cepy op LONDON Kp8WTA^ Hartford, KenV Dartford KatH^ 

Srd, Ho. 2ib7r-^E. A. Vbsyby, Vatep^e, Westmdmm, ,K^ Dunsdale l^eedi ^90^. 

E.1. Ho.,28%.—Ba&m Htunte W Haverl^, ^tUnf 

, ' ''^naDeroi^oih^wV 27C). , 

HA Ho.2839. 0 * H0.28S4- , 

3S3.Tr%a^ee^ White Sow, horn in 1937* 
till Bordon, Wold Herwton, Driffield, Bordon Delightful 4th 


^ ^ Vn»WY, VaJeade, Westerhii%Kent, Duusdale Misty 18th (1068). 

284Ar—Lafiiaa K. OwOKD^ Barncddby-te^ck, Grimsby, Beelshy Garland 8th 
(1643$. 

T. Bbdni, The Manor House, Bexley, Kent, Orayvalley Choice 


HX. 


€, Ho. 2847. 


tamworths. 


Ho. SDver GiE^Medal for the best Boar and Challenge Cup for the beat 

„ Big to Mbs. M. O. InGB^ WaH Bed Star. 

B.. Wiisoifs Hufforth Bed Knight* 
for the best Sow and EIH. for Challenge Cup for 
^ M. 0. INgb’s Inge Velvet 7th* 

Ao. 2871.—E-H. for Sliver Gilt Medal to COE 0, J. H. WHBAThBY's Berkswell Rose 14th. 
(Hass 353 .—Tamoorth Boar, bom in or before 1935. 


J5?**.?fSk"729& WramBr, Berkswell Hall, Coventry, Berkswell Up- 

to^Date llth 92001 (887). 

Cla^ 354* —Tcmworth Boor, born in 1936.* 

Ife ^ Sctoria House, Eufforth, Yorks., Hufforth Red Knight (883). 

WHBAEiaiY, Berkswell HaU, Coventry, Berkswell Up-to-Daie 

^ How 2S55.*4 cbs. OABiaTON OOWPHR, Bamont, Penrith, Kentmere John Peel (8). 

Burnham Grove, Burnham, Bucks., Burnham Red 
kb. Hos.^,^. a Ho. 2854- 


*Pria^ offered by ^ Hatoal Hk Breeders’ Association. 
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Class 355. —Tamworth Boar, bom in 1937. 

2 ?^ COWPBK. Earnout, Penrith. Eamont Notorious (74). 

Otolith ‘(m2)’ BerksweU Hall, Coventry, BerksweU 0p-to- 

Srd, No. 2861,—E. CitiFiOH-BKOWN’, Burnham Grove, Burnham, Bucks., Burnham Pat (502). 
^^’^^’D^e’slth^rme)^’ Whuatlet, BerksweU Hall, Coventry, BerksweU Up-to- 

H.C. No. 2867. C. No. 2863. 

Class 356. —Tamworth Breeding Sow, horn in or before 1935. 
?53880^(£l 8?^^’ WHEATLEy, BerksweU HaU, Coventry, BerksweU Bose 14ih 

MUton, Pembridge, Leominster, Milton Glorlana 9th 
ISloal^flieT* Victoria House, Bufforth, Yorks., Rulforth Lass 2nd 

H.C.’ No 1870*^^**' COWPBE, Eamont, Penrith. Eamont Heroine 263908 (29). 

Class 357. —Tamworth Sow, bom in 1036. 

ft?.! Tamworth, Inge Velvet 7th 264908 (142). 

^ ^*28M2Sra057)^' BerksweU Hafl, Coventry, BerksweU Hose 

£2’ wS* IIIa COWPBE^ Eamont, Pe^th, Eamont Lemonade 254982 (68). 

No.^ 2870.—Ko^VLAND P. HAYiras, Delves Green Farm, WalsaU, Milton Slumbers 80th 

H C* No 2882*""^^* Tamworth, Inge Queen Mab 264954 (146). 

Class SSS.—romtoort/i Sow, bom in 1937. 

w®* Boxsse, Bufforth, YorksM Buttorth Bose (489), 

2*^^ Bufforth, Bufforth Stylish Lfly (43§). 

Std, No. 2884.—MRS. CABiaBTON Co'S?PBR, Eamont, Penrith, Eamont Neatness (76). 

V?^HBATIBY, Berkswdl Hall, Coventry, BerksweU Constance 

noth (1116). 

B.a Bo. 2887. 0. Bo. 2885. 

Berkshires. 

Bo. 2891.—B^.BjA.. GUt Modal lor the test Boar and Silver Challenge Bowl lor 

vr If, Ohmtok-Browh's Bnmham Prim Preeldsnt. 

No. ^95.—B.N, for Silver Gilt Medal and B.N. for Silver Challenge Bowl to E. CimTON- 
Brown’s Burnham Griqua Prlnee. 

No. 2922 .—N.P.BJl. Silver GUt Medid for the best Sow to S. B. Player’s Whlpllng 

No. 2927.—B.N. for Silver Gilt Medal to Li.-Con. J. A. Dtjnnington-Jbbtorson’s Thicket 
Queen Lunn. 

Class 359. —Berhehvre Boar, bom in or before 1935. 

1st, No. 2S91,—E. P^on-Brown, Burnham Grove, Burnham, Bucks, Bnmham Prim 
^ President 4123 (749), 

2nd,^a^2892^^NARLBS B. DmraxBY, HOI Crest, Harlestone, Northampton, Wirkton 

Na.^28 M.—Thomas E. Pbbst, Chapel Farm, Swlnton, Malton, HlghOeld Resolute 
8rd (102). 

??S2-'rr3?® BSHEBuns, Swlnton Qiainge, Malton, Swlnten 

ManilS 4187 (44). 

Class 360.— Ber^Atre Boar, bom in 1936, before JvJy 1. 

Burnham Grove, Burnham, Bucks., Burnham Oriqua 

**‘^P^gml!ott‘8itt^ 3aighfleld, Mbor AUerton, Leeds, EDghlield Royal 

Srd, No. 2896.—OHARJiM B,'l)xrinBaiBY, Hffl Crest, Harlestone, Northampton, Waikton 
Able Mustelan (63). 

Class 861. — Berhehire BoarjflJbom in 1936, on or after Jtdy 1.* 

Iriab Townenp, HUhfldld, Moor AUerton, Leeds, Chapel Keyrhme 

2nd, No. 2904 .—Thoios % PBEGKC, Ohapdi Farm, Swinton, Malton, Ohipel Kesvtone 
2nd (80)« 


Prises offered by the National Pig Breeders* AseodaHon. 
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Srd» No. 2000.—B. OLiTOON-BaowN, Burnham Grove, Burnham, Bucks., Burnham Prim 

4th. ^i.-COL. J. A. BUKNiNGTON-JBFBiBESoir, B.S.O,, Thlokot Priory, York, 

Tbfeket Ruler 2nd (226), 

B.K. So. 2207 .-hOol. G. B. WnKmsoir, 0,3.0., Dringhouses Manor, York, 

Dringhouses Baebum (41). 

Class 362 .—Berkshire Boar, bam in 1937. 

1st, So. 2908.—E. CiiFTON-Bitowsr, Burnham Grove, Burnham, Bucks., Burnham Primate 
and, § 0 ? 2213.—S. D. PiAYaa, Poulton Pields, Poulton, Mrford, Whipling Keystone 2nd 

Srd, §o?*2&ll.— Feed W. GiamE, Avenue House, Brandon, Suffolk, Brandon Lad (1). 
R.H. No. 2914.— THOaiAS B. Prbst, Chapel Farm, Swinton, Malton, Chapel Resolute 
Sth (5). ■ 


Class 363 .—Berkshire Breeding Bow^ horn in or before 1935. 

1st, No. 2922.—S. D. PnaYBE, Poulton Fields, Poulton, Fairford, Whipling Lady 2nd 
14462 (28). 

2nd, No. 2918.—B. OiaFTOir-BEOW, Burnham Grove, Bumham, Bucks., Burnham 
Gridua Noravina 14554 (761). , 

ard. No. 2928.—THOwas B. Pebst, Chapel Farm, Swlnton, Malton, HlgMIeld Princess 
Royal 77th 14890 (83). ..... 

4th,No. 2924.—FEAEKTowNEsn>,Highffeld, Moor AUerton, Leeds, Dringhouses Princess 
Royal 14052 (97). 

R,!l. No. 2919 .—Lt.-Coi. J, A. DinriTiNG'roir-JByrBESON, D.S.O., Thicket Priory, York, 
Thicket Ophelia Lsnn 14414 (399), 


Class 364 .—Berkshire Sow, bom in 1936, before Jidy 1. 

1st, No. 2927,-^Iii*.<lO£b J. A. Bxn!miKG!iOH-J)BQ^ D.S.O., Thicket Priory, York, 
Thicket Gneen Lunn (902). 

2 ndi No. 2931.-^. B. PuvBB, Poulton Fields, Potdtcm, Fairford, Whipling Amelia 11th 
14774 (46). ^ 

Brd, No. 2929.—I 17 .-C 0 P. J. A. DuKBrmGTON-JByPBKSOir, I>,S.O„ Thicket Priory, York, 
Thieket Queen Lunn 2nd (908). 

E.If. No. 2926.—B. OiirpoN-BKOWN, Burnham Grove, Burnham, Bucks., Burnham 
Grigua Gaylady (14). 


Class 365. —Berkshire Sow, bom in 1936, on or after Julg 1. 

No; 2943.—Taoxas B. PEBST, Chapel Farm, Swinton, Malton, Dhap^ SEargaret 
> * 21st 14522 (SO). , ^ 

am, No. 2944.—Faags Towinurp, Highdeld, Moor ABetton, Leeds, Chapel Margaret 
29th 14620 (30). 

Srd, No. 2957.—dEAELBS B. DtrsKiBY, Hill Orest, Harlestone, Northampton, Warkton 
]IImsRosb(12). 

4th, No. 2945.—OoL, G*. B. WiLEmsoN, O.B.B., D.S.O,, Dringhouses Manor, York, 
Dringhouses Bstella (61). . 

5th, No. 2935 .—Thb HOB. MBS. 0. Bbbebbs, Swinton Grange, Malton Swlnton Sadie 
Margaret and (48), 

R.B. No, 2933,—CKAEXiBS B, DuKnciiBT, Hill Orest, Harlestone, Northampton, 
Warkton Mess Rose 2nd (18). 


Class 366.—BerXiieAtre Sow, hem in 1937. 

No. 2954,-3. D, PLATBE, Poulton Fields, Poulton, Fairford, Whipling Amelia aoth (6), 
2tt^ No. 2957.—FEiKKTowTsrBin), Highfteld, Moor AUerton, Leeds. Chapel Princess 2nd (6). 

No. 2958,—TfrowiS B.PEBST, Chapel Farm, Swinton. Malton, Chapel Margaret 24th (1). 
4th, No. 2950.—CHAEtES B. Dttjtklbt, Hill Orest, Harlestone, Northampton, Warkton 
Mnrieal Pet 2nd (27). 

MM No. 2953 ,—Feed W. Gbstie, Avenue House, Brandon, Suffolk, Brandon 
Horuvtoa 2nd (5), 

^ Wassex Saddlebacks. 

No- S®55.—^,P.B.A. Silvep Gflt Medal for the best Boar and R.N. for Silver Challenge 
Cup for Ihe best Pig to M, G, Ltfg*s Lavington Guardsman. 

Noi. 8965.—MN, f<wr Saver Gilt MOdal to Fehd W, Gekto's Brandon David 0th, 

No. ^7.—N.P.B,A. Sflver GDt-Medal for the best Sow and Silver Challerige Cup for the 
w best Pig to Febo W. Gentle^s Brandon Sunbeam llth, 

2974 .— BLN. fmr Silvgr Gilt Medal to G. A* Coxa’s Bp 5 ([water Colleen 8th« 
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N.P.B.A. Special Prizes for best Groups of Wessex Saddleback Pigs bred by Exhibitor: 
1st, £3. Nos. 2065,2977,2987,2995, to Pmsd W. Gbntib’s Brandon David etb, Brandon 
Sunbeam 11th and Brandon Daybeam 7th. 

and, £2. 2972, 2979, 2989, 2998, to W. E. JACKSON'S ChanceUors Coronation, 

Chanoellors Daybreak, Chaneellors Bosaleen and ChanceUors Viola. 

R.N. Nos. 2959, 2967, 2973,2992, to H. L. Bkooksbank'S Sandrock Duke 8rd, Sandroek 
Presentation 8rd, Sandrock Frivolous 18th and Sandroek Gift 18th. 

Class 867. — Trcsee.r JSaddl&back Boar, born in or hejore 1935. 

**** Ashe-Ingen Court. Boss-on-Wye, Lavington Guardsman 

0*75# i (ol)* 

Class 368. —Wessex Saddleback Boar, born in 1936.* 

Gentle, Avenue House, Brandon, Suffolk, Brandon David 6th 


2959.—H. L. Brooksbank. Sandrock, TickhiU, W. Yorks.. Sandrock Duke 8rd 

8rd, No. 2962.—R. P. CffEbTER, Wamford Parm, Wamfoid, Southampton, Ashe-lngen 
Blue Prince 4036 (24). 

R.N. No. 2964.—G. A. OOLB, Sidbury Mills, Sidmouth, Preston Viper 4170 (22). 

Class 369. —Wessex Saddleback Boar, born in 1937. 

?222^(6V Gilbert, The Manor, ChelUston, Derby, Ghellaaton Coronet 2nd 

2nd, No. ^968.— G. A. OOLB, Sidbury IflUs, Sidmouth, Sid-Vale Sttvet Wings 4237 (41). 
8rd, No. 2967.;—H* D. Brooksbank, Sandrock, TickhiU, W. York?., Sandroek Presentation 
8rd 4236 (11). 

W. Gentle, Avenue House, Brandon, Suffolk, Brandon David 

10th 4224 (221). 

H.C, No. 2972. 


Class 370. —Wessex Saddlebcusk Breeding Sow, born in or before 1935. 

ist, No. 2974.—0. A. OoLE, Sidbury Mills. Sidmouth, 17875 Boadwater Colleen 8th (10). 

2Rd* No. 2973.—H. L. BROOKSBANK, San^ook, Tiokbill, W. Yorks., Sandroek Frivolous 
18th 17683. , 

3rd, No. 2979,—W, E. JACKSON, Chancellors Farm, EedhUl, Wiington, Som., Chancellors 
Daybreak 17270 <6). , , , 

R.N. No. 2978,—P, W. GILBERT, The Manor, CheUaston, Derby, Ohellaston Royal 
Druidess 8rd 17579 (5) 

H.O. No. 2077. 

Class 371. —Wessex Saddhcbadh Sow, born in 1936. 

1st, No. 2987 .—Fabb W. Gbntlb, Avenue House, Brandon, Suffolk, Brandon Sunbeam 
11th 18227 (111). 

and, No. 2086.—G. A. COLE, Sidb^ Mills. Sidmouth, Preston Shamroek eth 18722 (20). 

Srd, No. 2984.—E. P, Chester, wamford Farm, wamford, Southampton, Roadveter 
CoUeen 17th 18619 (16). 

4thy No. 2990.—M. G. Ding, Ashe-Ingen Court, Eoss-on-Wye, Ashe-lugen Babble 5tb 
18756 (24). 

R.H. No. 2985.—E. P. Ohbster, Wamford Farm, Wamford, Southampton, Roadwater 
CoUeen 18th 18620 (15). 

H.C. Nol 29S9, 2991. C, No. 2988. 


Class 872. —Wessex Saddleback Sow, bom in 1937, 

1st, No. 2998.—W. E. JACKSON, OhanceliorB Farm, Eedhill, Wiington, Som., OhaneeUors 
Viola 18924JOS). 

2nd, No. 2995.— :oED W. Obntlb, Avenue House, Brandon, Suffolk, Brandon Daybeam 
7tb 18922 <226). 

Srd, No. 2996.— Fred W. Gentle, Avenue House, Brandon Daybeam 8th 18921 <224). 
4th, No. 2998.—G. A. COLE, Sldbuiy MiUs, Sldmou&, Sld-Vale Rub Roy 18969 (48). 

B.B. No. 2992.—H. L. BROOKSBANK, Sandrock, TidkidU, W. Yorks., Sandroek Gift IBtb 
18968(12). 

H,C. No. 2997. 


* Prizes offered by tlie National Pig Breeder's Assooiafloii. 
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Large Blaeks. 

No. SOOS.’—liarge Black Fig Society's Challenge Cup for the best Boar to B.W. P. GoxroH’s 
Tartar Talisman. 

No. S017.~B.N. for Oh^enge Cup to W. W. WoUtAND's Baydon Sundial. 

No. SOSS.—^Laige Black Pig Sodety's Challenge Cup for the best Sow to the Baal of 
Baetkouxh's Fatshull rrineess 8rd. 

No, SOdS.^ILN. for Challenge Gup to F. W. GiLBBBi's Chellaston Nightingale 3rd. 

Nos. 300$» 3086» 3054. Baydon *’ Silver Challenge Cup for the best group of Large Black 

W. P. Gough'S Tartar Talisman* Pakenham Dawn 2nd and Pakenham 

Nos. 3008, 3084, 3045. E.N. for Challenge Cup to P. W. GiLBEKi’s Seawby Jehosophat 
i2th, Ohellaston Bangle 15th and Chellaston Nightingale 8rd. 


Glass 378. —Zarge Black Boar, born in or before 1930, 

lat. No. 8003.—D. W. P. GOUGH, Pakenham Manor, Bury St, Edmunds, Tartar Talisman 
L51. 

2nd, No. 3001.—F. G. Alexandeh, Laurel’s Farm, Pulham Market, Biss, Norfolk, Depwade 
jDufce N31. 

Srd, No. 3006.—W. W. Wooilahd, Baydon Manor, Ramsburj^ Wilts., Pakenham Sundial 
llth N163. . 

R.H. No. 3002 .—^Thb Earl of Babthouth, Patshull House, Wolverhampton, Pakenham 
Tyne 1st M221. 


Class 374. —Jjarge Black Boar, bom in 1936, before July 1, 

1st, No, 8008.—^P. W. GiUbekt, The Blanor, CheHastO) 

Sad, No. 3007,—F. G. Albxakdbr, Laurels Farm, Pi 
Bake 8rd P125. 

3rd, No. 3009.— ^Fbane Sazhsbuey, Blunts HalL Little Wratting, Haverhill, Kedington 
Rotation 12tli P43. , 


., Scawl^ Jebosophat 12th Pdd. 
Market, Biss, Norfolk, Depwade 


Class 375. — XjOfrge Black Boar, bom in 1936, on or aft&rJvly 1.* 

No. 8017,—^W. W. WooiMNBj Baydon Manor, Eamsbuiy, Wilts., Baydon Sundial P831. 

8012.— Waisebb D. Cbayen, Upper Hurst, Hartin^on, Buxton, Har^ngton 
Prester lohn P817. 

W. P. Goug]^ Pakenham Manor, , Bury St. Edmunds, Pakenham 
ReaHaa^on Snd P321. » » 

§3’ No* loil’~"^* Manor, Chellaston, Berby, Chellaston Good Boy P290. 


Class 376. —Large Bloch Boar, born in 1937. 

tst. No. 3^—B. W, P. Gough, Pakenham Manor, Bury St. Edmunds, Pakenham 
* _ %me-daF B36, 

tod, No. 802E—W. W. WooMiAHD, Baydon Manor, Bamsbury, WUte., Baydon King 
60 ori 8 ^ Xst jCuyS ^i 

Pakenham Manor, Bury St. Edmonds, Pakenham 

. WftMHimst vtQ j BtOo , 

#6t, Na 8027.—W. W, WooiaANi), Baydon Manor, Eamshury, WUta, Baydon King 

iHBOlge E. 71. 

*"^*E§^* ®0S1.—F, W, GHiBbrt, The Manor, Chellaston, Derby, Ohellagton Black Boy 
Nos. 8018, 80X9, 8025. 

Class 377 -—Large Block Breeding Bow, bom in or before 1930. 

^ Haetjcouth, Patshull House, Wolverhampton, Patshull 

Gilbert, The Manor, Oheilaston, Berbyi Chellaston Bangle 15th 
^ Sd 111056*^* Pakenham Manor, Bury St. Edmunds, Pakenham Dawn 

Hall, Little Wratting, Haverhill, Kedington 
^ Baydon Manor, Eamshury, Wilts., Baydon JuWIee 

Gilbbet, The Manor, Chellaston, Berby, Chellaston Lustrous Pearl 
-NaS029. V' ' 

. ——^^^---^ 

Vc r , * Prlaw oRoied by the Large Black Big Sdolety. 


AwanU of Live Stock Prizes at WolverMmjpton, 1937. xciii 


Glass 878.— Bloch Sow, bom in 1936, before July 1. 

Ist, 2^0. 3045.—S'. W. QJXiBjm, Tbe Manor, CheiOiaston, Derby, Cbellaston Nightingale 3rd 

Snd, No.* 3046.—D. W. P. GOirOH, Pakeiaham Manor, Bury Sfc, Edmonds, Pafeanhain 
Rumour 1st P78. ^ „ 

Srd, No. 8043.—Thb Bakl of Dammouth, Patsbufl House, Wolverhampton, Patshull 
PrIneesslOthPUSO. 

R.N. No. 3047 .—Peank Sainsburt, Blunts Hall, Little Wrattlng, Haverhill, Kedlngton 
Radiance 23rd PIOO. 

H.C. Nos. 3042, 3040. 

Class 379. —Large Bloch Sow, horn in 1936, on or after July 1. 

Ist, No. 3061 .—Waitbr D. Craven, Upper Hurst, Hartington, Buxton, Hartlngton lolanthe 
4th P706. 

2nd, No. 3058.—P. W. GubbrO!, The Manor, Chellaston, Derby, Baydon Nightingale 114th 
P1164. 

Srd, No, 8056.—T. P. JAMBS, Warren Farm, Oulham, Abingdon, Berks., Treluckey 
Dnehess 26th P460. 

R.N, No. 8054.—D. W. P. OoirOH, Pakenham Manor, Bury St. Edmunds, Pakeuham JuUa 
8ih P1148. 

H.O. Nos. 8060, 3052, 8056. 

Glass 880. —Lcarge Black Sow, bom in 1937. 

1st, No. 8066.—W. W, WooilANJ), Baydon Manor, Ranisbuiy, Wilts., Baydon 
Nightingale llOth B196 

2nd, No. 8068.-D. W. P. Gotoh, Pakenham Manor, Bury St. Edmunds, Pakenham 

8rd, No.^^^0.—TffiB Bari op DaE3!MOxj3!h, Pat^uU House, Wolverhampton, Patshull 
Duoat 4l8t B150. 

4th, No. 8069 .—Walter D. CEAVBir, Upper Hurst, Hartington, Buxton, Hartington Tosea 
17th B106. 

B.N. No. 8068.—0. J. BURROWS, Songar Grange, Wootton Wawen, Birmingham, 
Songar Prlneess 1st B48. 

H.O. Nos. 8061, 8062. 

Gloucestershire Old Spots. 

No. 8069,—Silver Oup for the best Boar and Perpetual Silver Challenge Cup for 

the best Pig to J. pTWright's Solihull Boh 7thu _^ * 

No. 8070.—B.N. for Silver OhaSSage Cup to J. F. WMGBtfs Solttun Bonzo. 

No. 8078.—^Perpetual Silver Challenge Cup for the best S ow a nd B.N, for Pe^tual S^er 
OhSlenge Oup for the best Kg to £t.-Ool. C. Ttootir’b SollM Bonetta 14th. 

No. 3082.-3 i.N. for Perpetual Silver Challenge Oup for the bert Sow to Shbbripp & SONS 
Nashei Dueheis 68iid. 

ClftSS ZSi^^Ghuoeslorshire Old Spots Boor, bom in or before 1936. 


1st, No. 8069.—J.P. Weigh*. Olton Parra, 

2nd» No. $068 .—Sbbbbibp Sons, Lemsford, 

85th 6041. 


Warwickshire, Solihull Boh 7th 6024. 
Garden, Herts., Hashes Duke 


GIass ZB2,r^CflouoestersMre Old Spots Boar, bom in 1936.* 

Istf No. 8070.—J. P- Weight, Olton Parm, Solihull, Warwickshire, SoUhuU Bonzo 6064. 

Glass 888*—(?^<mc6df»rsAire Old Spots Boar, bom in 1937. 

isU No. 8078.—J. P. Weight. Olton Farm, 

No. 8072 .-^hekbiot i SoHS, Lemsford, Wellw:m Garden, Herts., Rashes puke 

8rd, ^0.^074.—J. P. Weight, Olton Parm, Solihull, Waiv^feshlre, Sollhun Boh 16th 

B.N.^ No. 8071,—S. 0. PIOOK, Tynings Farm, Oodrlngton, GhSpjdng Sodbury, Tynlng 
Uiohael 6066. 

Class 884.— CfUmsst&sMre Old Spots Breeding Sow, bom in or before 1986. 
1st, No. 8078.—LT.-OOL. 0. E, TUawBE, D.S.O., Oldown, TodWngton, Glos., SoHhuM 

aua,®N5!a)79^iff: ymm. oiton i«tm, SoBiwn, WMwwwute. sriiwn SMirth 
iitti mt. __ 


. Prhi* ofltod by tha StonoeBtenaito# OW Bpota Sofllcrty. 
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Spd, No. 3075.—S. 0. Flook, Tyniogs Farm, COdxington, Chipping Sodhnry, Tynlng 
Cream iQtli Z865. 

9.2r* No. 3080.—J. F. Wbioht, Olton Farm, Solihull, \7arwlchshire, Solihull J^osephlne 
SSth ZB12. 

Glass SS5.— QUnLoeskrehire Old SpoU Sow, born in 1930. 
i8>U —^Shbbbiff (fe Sons, X<emsford, Wehvyn Oorden, Herts., Nashos Duchess 62nd 

2nd, No. 3086.—J. F. Wkight* Olton Farm, Solihull, Warwickshire, SoUhuU Primula 
2nd Z952. 

8rd, No. 3083 .—Lt.-CoIu C. E. Ttjunee, D.S.O., Oldown, Tockihgton, Glos., Alklngton 
Bonetta Z954. 

K.N, No. 3084.—J. F, WMGHT, Olton Farm, Solihull, Warwickshire, Solihull Primula, 
1st Zd5X. 


Class 386 .—Gloticeslershire Old Spots Sow, born in 1937. 

1st, No^87 .—Shbbbifp <fc Sons, Lemsford, Welwyn Garden, Herts., Nashes Duchess 68rd 

2nd, No. 8089.—J, F. Wbighi, Olton Farm, Solihull, Warwickshire, Solihull 
Josephine 31st Z947. 

Saam^iSri&M’ Farm, Codrington, Chipping Sodbury, Tyntng 

3088.—J. F. Weight, Olton Farm, Solihull, Warwickshire, Solihull Josephine 
30th Zd4d. 


Cumberlands. 

No. 3100.—Cumbeidand Pig Breeders* Association's Silver Challenge Cup for the best Pig 
to W.BiaNBEiDGB<S; Sons* Fairway Sally. 

No. 3106.—B.N. for Silver Challenge Cup to W. Bainbriugb & SONS’ Tamar. 


Glass 887.^— Cwmb^Umd Boar, born in or before 1936. 

1st, No. 8W.^W. BAiNBBii>GB.<fe Sons, Brougham Home Farm, Eemont Bridge, Penrith, 
Docfcray Quinine 9883 (W.H.G.Q.2). 

Tenys, Ormside, Appleby, Grlnsdale Express 10001 

^ Si Angerton Kirkhride, Carlisle, Alkton House IdMl 10086 

D JL«Sfi8/o 

Brougham Home Farm, Woodside Onward 

' .. vB.W»W.u.l). 

HJ3. No. 3093. 


Class 888.— Oit>nd^rland Boar, bom in 1937. 

***■ Pewlth, 

Tertyg, OrtiuMe, ABptel)y, AlkUn Bout BsaiUi 
*rt,iro. M07^kAE»a muirsB, Angeaiion, Klrkbride, CtaUste, F»tew», Thao (MJCi.Iir.T.ll). 

Class 889.—Oum&ertond Sow, born in or before 1936. 

Brougham Home Fawn, Bamont Bridge, Penrith, 
Bainbeidqb A; Sons, Brougham Home Farm, honning Susie 
MujustbE, Angerton, Kirkhride, Carlisle, Fairway Norma 

?^''9»7^<G?DffQTfi^ T’errys, Ormside, Appleby, Alkidn House Queen ' 

. ^ No. 3106.* ’ ‘ , ' ' • , 

Class 390 .—GurnherUmd Sow, bom in 1937.* 

Brougham Home Farm, Bamont Bridge, Penrith, 

Brought Home Farm. TottlelP.T.S)* 

^ WyNDHaic T. tint, Xenya, Ormside, Appleby, Alkton Honse ^Doraen 

Angerton, Kirkhride, Oarllste, Fairway Xherrewa 

‘mo. ' 




• PriM o6d»d by the Omhorhmd Hg Breeders* 
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Essex. 

Society's Ohapmioa SEver Cup tor the best Pig to Mjutxm H. 
Bowsbr^’b Magdaieii Pride 47tb. 

go. S16J.-~U.N. jor Ohampiott SUver Cup to W. pmm <fc Sojsrs' KIrton Alma 8rfl. 

Kos. Silly Si66, 3187. Sedgemere' Silver Challenge Cup for the best group ofIMx 
Hgs to HAROPPH,BowsaR*sHu8kardsWeeIeyXvmW Magdalen Side 47th and 
Magdalen Pride 75th. 

Noa.B181, 3201. 8202.-*:E.N. for Challenge Oupto WiiMAJt Bepoheb's Hoothing Female 
41st, Roothing Biddy 50th and Roothing Biddy S" " 


51st. 


Class 391 .—Esaeic Boar, bom in or before 1935.* 


Ist, go. 3111.»H^L1> H. Bowsbr, Svdneshead House, Boston, Lines., Husfcuda Weeley 
NevUl 2nd 4481. 

2nd, No. 8116.-<--WliiLiAM BraOHiB, Marks Hall, Margaret Boding, Dunmow, Trueloves 
Orlop 4615, 

3rd, No. 8114.—W. Bbnbxs & Sons, Lm, Eirton, Boston, Lines., Booking Duke 4167. 
R.N. No. 8117.—^XNNBY & Hxtohoooe, Ghurdh Bnd, Bidding, Newport, Essex, KIrton 
Duke 7th 4397. 

H.C, No. 8115. C. No. 8112. 

Class 892 *—Eseeas Boar, bom in 1936, before July 1, 

Irt. Ko.^ 8120^B. X. Boggl.. Boxwell. 01»bm.onJ. Orndn, G,«d D«. m 

2nd, No. 8121.—W. DBNNIS ds SONS, Lom., Kfzton, Boston, lines., KIrton Duke 14tfa 
5061. 

8rd, No. 8128w—Ct. B. 0n78, Fmitons, Barrow, Bury St. Edmunds, Saxham. Jamie 5195. 

Class BBZ^^-^Easex Boar, bom in 1936, on or after July I, 

Ist* No. 8188.—W. Dbnnxs a sons, Lxn., KIrton, Boston, linos., KIrton Kaiser 8rd 
5176. , . 

2nd, No. 8126.—A. HBBBisRip OAsamn, Xydd Manor, Wishecih, Tydd Cay tad 5157. 

8rd, No^ 8128.—A. mmsm Oabtbb, !]^dd Manor, Tydd Jay 5161. 

4tn, No. 8129.—A. HaRBBEO! Oartjbb, Oftrdd Manor, Tydd Joey 5168. 

R.N* No^ 8185.—Wmiiu BEPOBDii, Marks Hall, Margaret BcMiing, 3>unmow, Reothlng 
Crani Duke Tth 5187. ^ , 

MM. No. 8m 0. No. 8186. 

/ ^ Class Boar, bom in 1937. 

FBiNK IBDOCiPBB, Huskards, Ingatestorm, Huskards John 8id 5171. 
No.: D»»N» A SONS, LTp., KIrton, Boston, lines., KIrton Emhlem 7th 

B.». araSBi i BOSS, KJrtep, Boston, Itncs., Brtoa BaHsm m 

, ■'c, 

0tss 3^w—JESsasiB ^ 

: I#i; ^ Sieis-^W. mmm a Mm, to-, KlrtCffl^ Boston, Won 4^ . 

Ho^,ISeidiim, 14^lifMnBl# ' 

x^ntiue 

lit, Wo.. 

2nd; No. " 
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5ih, HTo. 8179.—-W. DSKHis <fe Sons, IiHSO., Kirton, Boston, Lines., Klrton Treasure 
25558. 

R. N. No. SISS.'^Tinhby & Hxtohoock, Church End, Kickhng, Newport, Essex, Klrten 

Grand Bnchess eth 27866. 
ff.O. No. 8168. 0. No. 3182. 

Class 897.— Jfssea; Sow, bom in 1936, on or after Jvly 1.* 

Isi, No. 8187 .—WiSiOUD H. Bowsbb, Swineshead House, Boston, Linos.,. Magdalen Pride 
75th 2828Q. 

2nd* No. 3201.— WmOAX. HiiOElB, Marks HaB, Margaret Boding, Bunmow, Essex, 
Soothing Biddy 50th 27110. 

3rd, No. 3202 .—William Bixchib, Marks Hail, Soothing Biddy 51st 27112. 

4th, No. 3186 .—^Haaolb H. BowSsb, SwIneShead House, Boston, Lines., Magdalen Pride 
74*h 28278. , , , s 

5th* No. 8200 .—Mas. Eaank Hildba, Huskards, Ingatestone, Potters Bess doth 27814. 

S. N. No. 3197.—^W. Bbnnis & SONS, Ltb., Eirton, Boston, Lines., Klrton Charlotte 8rd 

28142. . 

H.C. No. 3205. C. No. 3189. 

Class 398. — JSssex Sow, bom in 1937. 

1st, No. 8206.—Eric T. Bailey; Boggis, Boxwell. Chelmsford, Roxwell Queen Srd 28330. 
2nd, No. 3213.— CA7A0HAN & QaA7, Ltb., Hairaoy, Carlisle, Greenwood Pride 7th 28654* 
8rd, No. 3218.— W. DENNIS <fc SONS, LTD., Kirton, Boston, Lines., Klrton Faithful 6th 
28010. 

4th, No. 3223.— WILLIAM Bitchib, Marks Hall, Margaret Boding, Bnnmou^ Essex, 
Booihtng Female 45th 28126. 

Sth, No. 3210.—A. Hbabbat Caatbr, Tydd Manor, Wisbech, Tydd Duchess lOlh 28208. 
R.N. No. 3217.—^W. Bennis & SONS, Ltd., Kirton, Boston, Lines., Klrton Carrie 9th 
2S0Q6 

H,0. No. 3209. C. No. 8219. 


LoBg White Lop-Eared. 

No. 3224.—National Long White Lop-eared Hg Society's Champion Silver Medal for the 
best Boar and*'BIaingholme”Suver Challenge Cup for the best Pig to G.H.Bcbtiob'S 
Bezurrel Ben. 

* No. 3231.—B;N. lor Champton Silver Medal to W, J. Westlake's Godwell Baconer 8th. 
No. 3234,—National Long White Lop-eared Society's Champion Silver Medal for the 

best Sow and B.N. for " Bisingholme" Silver Challenge Cup for the best Hg to 
W. H. Neal'S Tealmpsione Dainty 9th« 

No. 3238.—B.N. for Champion Silver Medal to H. B. JTa^er's Petherwlh No. 8 oM986. 

Class 399 .—Ztonff WhUeLop^Mared Boq/r, bom in or before 1936. 
ist. No. S2a.—q. H, il^STiCB, Beruirel, Gwinear, Hayl^ Bdaurrel Ben 2832. 

2nd, No. 3227rf-^jJ. Wbbtlaeb, Ivybridge, Godwell Admiral 256$. 

3rd, No. 8226.—W. H. Nbal, Walreddon Eana, Tavistock, Yealmpstone Gay Boy 19tb 2988, 
R.K.: No. 3225.—H. B. JASPBA, East Petherwin Farm, South Petherwln, Launceston, 
Petherwin Bacon Boy 3014. 

Class 490 .—Long White Lop-Mared Boar, bom in 1937, 

Westme, GodwcM, Ivybridge, Godwell Baeoner 8th 8002. 

2Bd, Na HBSEY J. Kingwell, Great Aish, South Brent, 8. Devon, Devonshire 

' Am Bm Cw 30XO* 

S229.—H. K ^aspba, Bjwt Petherufin Fawn, South Petherwin, Launceston, 
Petherwln Ben 1st of 1987 3016. * ■ * 

EN, No. 3228.—G, H. KirB®i<j% Besurrel, Gwinear, Hayle, Bezurrel Ben 12th. 

Class 401 .—Bong White Lop-Bared Breeding Sow, bom in or before 19JSJ§^ 
Walieddon Farm, Tavistock, yealmjpstoae Dainty 9th 8023. 
^^]WaerS?’No^i5'l9sl*72il^^ Petherwin Farm, South Petherwln, Launceston, 
8rd, No. 8232.—G. H, EuSTiCB, Bezurrel, Gwinear, Hayle, Bezurrel Ruby Sth 7861. 

R.H. No. 3236.—W. J, WESTLAKE, GodweU, Ivybridge, Godwell Duchess 8th 8071. 

Class 402.—Zron^ White Lop-Eared Sow, bom in 1936, 

19W^85 Petherwin Form, South Petherwin, Launceston, 

S' J'^SPBE, tot Fethe^ Fanu, Petherwln Ho. 1 of 1936 8263. 

M, No. 3286.—G. H. EusMOB, Bezurrel, Gwinear, Hayle, Bezurrel Mona SSth 8267. 

R.N. No. 3289.—W. H. Nbai, WalreddonFarm, Tavfetook, Petherwln Ko> 2 of 1986 8265 ., 

• 1st, 2nd and 3rd prizes^ offered by. the Essex Pig Swliety. 
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Class 403. —Long White Lop~Eoared Sow, bom in 1937. 

1st, No. 3248 ,—Heney J. KnTaWBiai, Great Aish. South Brent, S. Devon, Devonshire 
Duchess 122nd 8397. , 

2nd, No. 3244.—W. J. Wbstlazb, GodweU, Ivybridge, Godwell Dnehess ISth 8869. 

3rd, No. 3210.—G. H. Eustiob, Bezurrel, Gwinear, Hayle. Bezurrel Mary 58th 8377- 

R.N. No. 3242.— Hbuey J. KlNGWBMi, Great Aish, South Brent, S. Devon, Devonshire 
Duchess 120th 8391. 

Welsh. 

Class 404. —Welsh Boar, born in or before 1936. 

1st, No. 3245.— Chaelbs L. Oobob, HUton, Pembrldge, Leominster, Dinam Horace 
79 <B.U. 669). 

2nd, No. 3249.—^WYNDHAM T. ViNT, Thom Cottage, Wroot, Doncaster, Prestatyn Gay 
Boy 6th 147 (D.U. 106). 

Class 406.— W^h Boar, born in 1937. 

1st, No. 3250.—G. H. BTJSTIC5B, Bezurrd, Gwinear, Hayle, Bezurrel Albion 8rd 398 (66). 

Class 406. —Welsh Breeding Sow, bom in or before 1935. 

let, No. 3256.—K. Bwaet Owbb, Xanlan Hall Home Farm, Prestatyn, Prestatyn Flirt 
269 (D.U.85). # 

2nd, No. 3255.—Bi. Ewabt Owbb, Prestatyn, Prestatyn Flame 268 (D.XJ. 84). 

8rd, No. 3254.—G. H. EusxiOB, l^zuxrel, G\dbiear, Hayle, Dinam Hopeful 15th 910 (B.TJ. 
1086). 

R.N. No. 8258.—W. Whitlby, Barton Pines, Paignton, Welstor Girlie 426 (W.W. 18). 

C. No. 3257. 

Class 407. —Welsh Sow, born in 1936.* 

1st, No. 3261.—E. EWAEY OWBB, Tanlan Hall Home Farm, Prestatyn, Prestatyn Ida 
Ist 907 (D.D. 144). 

2nd, No. 3262.— Wybdhak T. Vint, Thom Cottage, Wroot, Doncaster, Emlyn Fairy 
024 (V.T. 214). 

8rd, No. 3263 .—Wybdhak T, Vint, Wroot, Bmlyn Fairy 2nd 925 (V.T. 216). 

R.N. No. 8265,—W. Whitwby, Barton Pines, Paignton, Welstor Jenny 948 (W.W. 177). 

Class 408. —Welsh Sow, bom in 1937. 

Ist, No, 3268.—B>. Ewart Owbn, Tanlan HaH Home Farm, Prestatyn, Prestatyn Dllys 
and 1048 (D.D. 358). 

2nd, No. 3267.-11. Ewart Owbn, Prestatyn, Prestatyn Dllys 1047 (D.D. 367). 

8rd, No. 3266.—G. H. EtrSTiGB, Bezurrel, Gwinear, Hayle, Bezurrel Nora 7th 1030 
(G.H.E. 61). 

R,N. No. 3269 .—Wyndham T. Vint, Thom Cottage, Wroot, Doncaster, Bmlyn Betty 
1088 (V.T. 294). 

POULTEY. 


By ** Oooh ** and Hen ** are meant birds hatched previous to November 1,1936 ; and by 
“ Cockerel and ** Pullet ” are meant birds hatched on or after November 1, 1936. 

The Prizes are as follows; First Prize, SQs,; Second Prize, 20s. ,* Third Prize, tOs.; 

Fourth Prize, 5s. 

** p,F.»* stands for « Poultry Farm.” 

.. Qktsw omUteti were eaneelleS owirw to ineidHeient enlries. 


Class 409.— Dorhing Cock or Oockerd. 

1st, No. 3.—fi. Oatbx Ohacewater, Truro. 

2nd, No. 4.— W. G. Watson, Eusper EoadJHorsiham. 

8rd, No. 7. 4th, No. 2, * No. 6 .—aTt. MAjob, Dttfcon, Langley, Bucks. 

H.O. No. 6. 

Class 410.— Dorking Hen or Ptdkt, 

1st, No, 12.— 8 . Oatby, Ohaoeiwater, Truro. 

Sndt No. 9, & SrdJNo. 11.—A. J. Hajok, Ditton, Lan^^, Budka. 

4th, No. 8.—W. Waiocbe, Skinners Steps, Cupar, Fife. 

R.N. No. 10.—W, G. WATSON, Eusper Eoad, HorSham. 

HfO. No* 13* 


Prizes offered by the Welsh Pig Society. 
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Class 412.— Oroad Lcmgshm Hen or PuUet. 

Lanphan Clab's Spoelal ?ri*e, No. 16,—a. Akthony, Buxton, Chorley, 

Is?* S No. 16.—maop OKiniOH. Go^hin, Fordingbridge, Hants. 

Srd* No. 14, ^ 4Uf No. 17.-^, F. Baeoe, 61, Wavorley, Brays Lane, Covenfiy. 

Class ^lh.—LigU Sms^ Ooch 

1st, & R.H. for •• Cra^hay ” Cup, No. 22, & 3rd, No. 19 .—Mbs. A. B. Juitkins, Wherwell 
.P.F., Longparis^ Andover. 

lOMSMiT, Farnham Bark P.F., Famham Royal, Bucks. 

4tk. No. 21.—F. Fakb, St. Aime'a Villa, Blswlok. Kirkbam. ’ 

R-H. No. 20.—H. XJiroiiiBWOOD & Soy, Mowshurst P,F., Edenbildge. 

Class 416.— Light Stisaesc Hen, 

27.—W. A. Webb, The Bungalow, Signal Hayes Road, Walmley, 

Is?* 2?* 29.—Lop Rumsiby. Farnham Park P.F., Famham RoyaL Bucks. 

4th, No. 24.—H. Uhdbbwood A Son, Mowsimrst P.F., Bdenbridge, 

H.C. Nos. 26,28. 0. No. 26. 

Class 417.— lAgkt Swsex OockereL 

^*** wortVTamwort *^”**^*^^ 81-—Coi. B. A. Ckaytob, Pooley Hall, Poles- 

Sh # i*S.’ 87.—Loan Kbmslby, Famham P.F., Farnham Royal. Bucks. 

Srd, No. 35, A R.V., No. 39 .—Mrs. A. E. Jbnrins, Wherweii P.F., Longpaiisfu Andover. 
H.O. Nob. 34, 38. C. ^No.83. 

Class 418.— L^ht Sussex PtdleU 

A* B. JBNms, WherweU P.F., Longpariah. Andover. 
SS* <5 haytob, Pooley HalL PoleswOTth, TamworthT 

4th, No. 41 .—Loed KBMStBir, Famham Park Af., FambSun Royal BuckA 
No. 43.—Wl J, Cbbibn, Hailsham. 

H.G, Noe. 42, 44. 0. Nol 47. - 

Class Speckle Sussex Oook or Ooc^serel, 

Boyaf’ Buei^^* 52, A Srd, No. 64.—LoBD Kbmblby, Famham Park P.F., Famham 
«k. Ho. 6i.—C aw, t. S, WaraiABra, Pen-y-Biya Item, Pottawdcpe. 

Class 4S0.—SpediUd Sutaeai Ren or Pvtiet. 

Class 4Si,^usmi Any Other Oohur Ooek or Oookerel. 

No, 62.—J. JpujiBiiBTON, Sheen Croft, Bidcot. 


Cflass 422*— Sussex Any Other Colour Hm or Pullet, 
A ©Pi, No. 64.—y. DtJHBnwrON, Sheen Croft. IHdcot. 

Ewt. 


Is*,] 

ry v» aaiifiiaiff^ 

4nu No. 67 .—obbbshow a : 

OJass iSS.—Q<M or S&oer Laced Wyandotte Ooch or OookerA. 


arar No. 


I ^ Tsot^, Harvose, Grampottnd, Cornwall. 

A 4th, No, 71*—H, SPBKSiasY, Oaks Farm, MSton-in-*’Wharfedale. 


Class 4f28.—0oZ;d or Laced WyandoUe Hm or PuMet, 

jgt gP- 76.—B, Anthony, Buxt^ Ohorlev. Laaett. 

^4, No. 7R—WBCXpnuu, Bcaieihill, Tamworth. . 

Sh! N? w V Al>bot*s Hall, Stowmaikfflt. 

4th, No, 77, A BN., No. 75.—H. Spbnsz»t, Oaks Farm, Henston-ln-^arfedaJe. 

.-a ^^--Wyandotte Any Other Oohur Cock or Cockerel 

WhaHesi Lancs. 



Class 438. —WyandoUe Any Other Colour Hen or PuMei, 

1®*! %• ^Ahiehont, Buxton, CJhoriey, Lancs. 

2iid« No. — W. H. Lasso^ 91, Hamaii Lane Ba^ CoventirF, 

?!?* 5®* Whabojok, Honwcott Barm, Hawes, Yorks. 

4th, No. 91,—B. HABaEBivass, Aobeydene B,B., Whattey, Lancs. 

R.N. No. 92.—B. Oiifton-Beown, Burnham Grove, BumhauL Bucks. 

H.C. No. 86. » I 

Class 431. —Black Orpington Cock or Cockerel, 

. 1st, No. 96, <& 2nd, No. 94.—JOHN Busnsoix, 1, Lake Bank Terrace, Wingate, €o. Durham. 
3rd, No. 95.—Hiss N. SHAi^s, Stetchworth, iNewzharket. 

4th, No. 93 .—^Arsphhe Sneigrove, Schohix Green, Stok^on-Trent. 

Class 433. —Orpington Any Other Colour Cock or Cockerel, 

1st, No. 99.—^WiLD Bros., Abbey Kidwelly. 

2nd, No. 101.— Z, D. Kat, Stetcmwortn, Newmarket. 

8rd, No. 102.—H, Whixm!^ Primley, Paijmton. 

4th, No. 100.—^T. TEiGO, The Oaks, Anthill, Denmead, Cosham, Hants. 

R.II. ■ No. 97.—W. G. Vivian ds Son, 5, Stanhope Square, Holsworthy, Devon. 

Class 434. —Orpington Any Other Colour Hen or Pull&t, 

Ist, No. 104.—^H. Whixlet, Primley, Paignton. 

2iid, No. 106, dt 4th, No. 108.—T. TBIGO, The Oaks, Anthill, Denmead, Cosham., Hants. 
8rd, No. 107.—J. D. Kat. Stetchworth, Newmarket. ~ 

R.N., No. 105.—WHD Beds., Abbey PJP., Kidwelly. 

H.C. No. 108. » -j- 

Glass ,485. —Bkusk BameveUder Cock or Cockerel, 

Ist k British Blaefc Bameivelder Clnh’s Sneelal Prize, No. 112, & Bid, No. 114 .—Habey ‘ 
Bos; International Poultry Yards, J&tlock, 

2nd. No. 111 .—Walxse 0. Paynb, The Chalet, Weston, Hitchin. 

4th, No. 110.—T. GBAHiM, ThomhiB P J*., Long Harton, Westmorland. 

H.O. NO. X16. C, No, 118. 

Class 436. —Black Bamevelder Hen or PuUet, 

1st A British Black Barnevelder ClnVs Special Prize, No. 118.—T. Oloxjgh, The Poultry 
Farm. Gawsworth. Haoolesfield. 

2nd, No. I19.--0. B. dAKiEY, post Office, Weston, Hitchin. 

8rd, No, 120.—WiXffBE 0. Paynb, The Chalet. Weston, Hitchin. 

4th, No. 121 .—harry FQX, International PomtXY Yards, Matlock. 

H.O. No. 117. 

Class 488.—jBarneveZiief Any Other Colour Hen or PtUlet. 

1st ds Briash BameveSder 0!nb*s Special Prize, No. 126.—A. WBxiton, AlSkew, Bedfde. 
2nd, No. 123.—W. BINNZB & Son, Garth House, Denny, Stirlingshire. 

3rd, No, 125.—J*. B. H. dt MISS VENNING, Treftank, St. Cletherj^Laum:6Bt(m. 

4th» No. 124.—H. Blvers, 195, Croydon Hoad, Anerley. 

BUO. No, 127. C. No. 129. 


Glass 489.— Ehode Island Bed Cock, 
l^ dL Jlhede l^nd Bed ciuh*s Special Prizet No. 185.^IE HARRY BUbbb, OyaBliMt 
® No. m —lobd Gkbbsway, PSn 

3fd, ^7 iS^Hjj»y Fox:,LlBterna4i 
4th, No. 136.—JOHN KAY^J ’" - 

B.N. No. 141 .—Eicharb Hoom The ZJmig WIsdMiehu 

H.€, Nos. 132,187. C. No. 148. 7^ 

QSSSIS . 

i$l d^ Besarve Speelal Prise, No- ids^oter Mawheeter, 

Sad, No, 143.—S. TUNNrOSJTO, T! 

ard* No. 14A—LORD GRBBNWAti __ ^ ^ 

^ No. 15 X.—BIoeabb 
MM, No, 147:—J, G. 

H,C/ No, 145, 0 . No. 130. ; 
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Glass 441*— ^0^ Island Bed Cockerel, 

1st, Ua 164.—J* a WOHiMSOir. Chester Eo^ 

2nd, ITo. 162.—LOW) GRBaiiWAy, Stanbndge Mils P.iJ’., Ldenhnoge. 

3rd, No, 155.—O, H. MoafflbawHiTB, l^dlanc^ TavistocL 

4th, No. 157.—SiOHAW) MOOBB, The Orchards, Long button, wishech. 

R.N. No. 156.—ff. Euseqbqbd & Son, Btherley House, Wind Mill P.r., Bishop Auckland 

c. 0.159. 442.—lyiode Island Bed Pidkb, 

1st <fc Bhode Island Bed Oltth’s Special Prize, No. 162, 2ttd, No. 168, & H.N., No, 166.— 
BIOHABD Mooeb, The Orchards, Long Sutton, Wisbech. . . . 

Srd, No. 16 S.—Pbastk H. Page, Woodlands. Gt. Hprkesl^, Colphester. 

4th, No. 167.—d. G. WXLLIA5IS0II, Chester Eoad, Middlewich. 

H.O. No. 164. C. No. 160. 

Class 443 .—Barred Plymouth Boclt Cock, 

1st <fe Reserve Speelal Prize, No. 174 .—Biohabd Major, Kirkby Lonsdale. 

2nd, No. 169.—B. Marshall, Gregory Street, Lenton, Nottingham, 

Srd, No, 175:—B. W. AiLRNBY, Three Oaks, Virginia Water. 

4th, No. 17?.—W. SLATER, Greenlot, Caton, Lancaster. 

H,ir. No. 176.—W. Bobthwiok, The Old Rectory, Hatfield. 

H.C, No. 170. 

Class 444 .—Barred Plyrnouth Bock Hen. 

1st & Plymouth Rock Soelety’s SUver Spoon* No. 183, 8r4* No. 181,—W. Bobthwick, 

The Old Rectory, Hati^d, i • . „ .. 

2nd, No. 178.—B. Marshall, Gregory Street. Lenton, Nottingham. 

4th, No. 180.—E. W. Allbnby, Three Oaks, Virginia Water, 

H.G. No.’179. C. No. 182. 

Class 445 .—Barred Plynmdh Book Cockerel. 

tst. No. 184,—W, Borthwigk, The Old Rectory, Hatfield, 
and. No. 187.—RIOHAR0 Major, Kirkby Lonsdale. 

Bht* No. 185.—T. Garliok, Crag Bank Lane, Ca^orth. 

4th, No. 189 .—Phntbase Bros., Bedmth, Cornwall, 

B.N. No. 188.—B. W. Allbnby, Three Oaks, Virginia Water. 

Class 446 .—Barred Plymouth Book Pullet. 
lit. No. 192.—B. W. Alienby, Three Oaks, Virginia Water. 

2nd, No. 190 .—PhnfbaSb BROS., Redruth, ComwaU. 

Class 447 ,—Buff Plymouth Book Cock or Cockerel. 

isf h Plymonth Boek Soelety’s Silver Spocs, No. 196.—H. T. STOinax, Burlands, Taunton. 
2nd, No. 197.—W. Borthwiok, The Old Rect^ Hatfield. 

Srd, No. 195 .—Howard Page, The Cedars, Gt. Horkesley, Colchester. 

Glass 450r —Both Any Other Colour Hen or PuGot, 

Ist silver S^cn, Na 200.—B. W, Allbutby, Three Oaks, 

aidu No, 199.—R. Anthony,'B ukton, Ohorley.I^mw^ (White.) 

. Class 451 .—Old JBlngUsh Came BlachBed Cock or Cockerel, 

“, No. J?^»'T‘Q®?wnbow ^ BjI^^y, GalaTbien^^^,* Ann^^^' 


ana, «o. »».-^RTOiraow & hartley, Galatoerry P.P., Annan. 

SS* 5^^ ^ *J-*-» 205 .—A. slater, The Old Vimitage, Lythe, Whitby, 

No. 202 .—Wilson Butler, Giebelands, Broughton-ln-fuineBS. 


MJO , 208. 

Class 452.—Old SngUeh 0am Clay or Wkodtm Hm or PuUeit, 
3^. 212.—®B®Braow d H^tlex GaRberiy P.P,, Ann^ 
anfe No. 211.—3^. BmtR A SON, Windyash, Barnstaple, 

Si* S°‘ Glebelan^ Broughton-in-Pumess. 

4|tli, No. 21^ A R.N,, No. 210,—OAPT. 0, vf, WzLSON, Kirkland, Wigton., 

Class 453.— Old English Game Any OGter Colow Cock or Cockerel* 
«*,' Hal 22 sI-^Hu»t IMtwk. 

S3: ^ S’ Bwatopto. 
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Glass 454.— Old WngUah Game Any Other Colour Mm or PuUet. 

Irt; % 236.—B. P, Hughes, Crmnpwell, Oswe^ 

2nd, Ho. 231, * SPd, Ho. 243.— B. ^AHiay Webb, Pontvnwi, Hay, Henlcffidsltiie. 
4tt,Ho.232.—Ci^.O. W.mLSOH,KirklaDLa, Wigton. / 

R-jJ. Ho. 280,-^. H. BaKEH a Soh, WIndyash, Bantsta]^. 

H.O. Ho. 234. 0. Ho, 240. 

Glass 455. —Indian Game Ooch or Oockerd. 

ist. Ho. 247.—J. H. Baker 4ft Sou, Windyash, Barnstaple. 

2nd, Ho, 240.'—^B. 0. Tuoebe, The XAynes, Chnichdown, Gloucester. 

8rd, Ho. 248.—W. W. Whixbha^ Abbots ^dge, Sandhur^GIoueester. 

4th, Ho. 245,—W. B. piATiiEir, Paxm, litue Bybuzgb, Fakenbam. 

R.M. Ho. 246.—H. Whiuby, Primley, Paignton. 

H.C. Ho. 244. 

Glass 456.— Indian Game Hen or PuUd. 

1st, Ho. 251. & 8rd, Ho. 253.—^. H. Bakeh A Soil ^Tlndyash, Barnstaple. 

Sad, Ho, 250.—VT. B. PhAlTBH, Bill Faim, Little Eybuii^ Pakenham. 


Class 457. —FcweroUee Cock or Cockereh 

1st, Ho. 258.—G. TOUKIK, Harden. Rent. 

2nd, Ho. 254.—A. B. HEihiOBYjUttleofver Prize Farm, Derby. 

8rd, Ho. 260.—W. BOBYHWXOK, The Old Beot<^, Hatfield. 

4th, Ho. 250,-0. H. BbapXet, Tibberton, Gloucester. 

B.H. Ho. 257 .—Db. T. W. E. Boypbn, Fleggburgh, Hotfolk. 

H,CI. Ho. 256. 

Class 458.—JPbueroK^ Hen or Pullet, 

' 1st, Ho. 268 .—Hbs. H. J. CaIbs:^ Puckpool FarSL Arhsgbazn, Glos. 
and, Ho. 270, A 4% Ho. 267.—A. B. M^ihory, lattleover Prize Farm, Derby. 

8td, Ho. 265.—H. VOAPBK d! Soh, Hazel Brow, Okehamptcnu 
B Jl. Ho. 266.—W. Bokyewioe, The <Hd Beotory, Hattteld. 

H.q, Ho. 264. 0. Ho. 260. 

Ctos 459. —Minorca Cock or Cockerel* 

tru Ho. 271, <ft Brd, Ho. 276.—W, BarmB A Sow, Garth House, Denny, Srirltogsbire. 
and. Ho. 274.—B, Dayby, 54, West .Street, Bridgwater. 

4th« Ho. 273.—F&A 9 K 0. TozBR, 4, Broadway Boad, Eingstelgnton, Hewton Abbot. 
B.N. Ho. 272 .—Feabk Hobhah, 17, Devon Place, Giungetown, Cardiff. 

Class 460« —Minorca Hm or PuUet, 

1st, Ho. 276^W, BunrxB A soir. Garth House, Demiv, Stirlingshire. 

2nd, Ho. 278.—T. Sbudob, 283, Oldbi^ Road, Smethwick. 

3rd, No. 270,—S. Parker, 466. Bloxwlch Road, Ledmore, Walsall. 

4tli, Ho, 277 ,—FraSTK Horkah, ITi Devon Place, Grangetovm, Cardiff, 

*BJf, Ho, 280.—E. E. Pbasb, Oroft House, Croft-un-Tees. 

Class 461,— Cock or Cockerel, 

f Ho. 282,—^AHiHOirr. EuxtoB, CSiorley, Lancs. ^ 

,Ho. 283.—W. Brnm A Soy, Garth House, Denny, Sttrilngahfee, 

Ho. 284.-^. Peel HiR, Stsathavsia, 

.. , mam B0» ; 

1 st, Ho. 285.—W, BiEra <ft SoK* Garth Ho®s»t,Deiwsr, 

• 2nd, Ho. 287,—H. SswifCBia. l4e«bm Taid, Umaibm* ; 

B.1I. Ho.280.—J. C. Eoss, Stirti^ H^eod«I^^ 

$Sas3 4|^— 

ift. Ho. 200.—ERWARuBte^'!%dlei%,:'SlW^fe ■ v 
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Class 464i *—Ancona Hm or PitlUt. 

1st, Ko. 296.—R. Akthont, Etixton, Chorley, Lancs. 

Sad, Hb. 298, & 4th, Eo. 300.—A. Sotjthbrin^S, Bujnley Road, Padihom. 

: 8rd, Rb. 297.—B. Hold*, The Limes, Pullord, Wrexham. 

R.H. Ho, 299.—W. Boktewiok, The Old Rectory, Hatfield. 

Class 465 .—WMte Silhie Qoch or Cockerel, 

Isi & Silkle Cltth*s Special Prize, Ho. 801.—Has. Pbntimak, Haldon, 186, Whitworth 
Road, Swindon. 

and. Ho. 304.—Mas. A. M. HaUi, The Gables, Ruyton-XI-Towns. 

8rd, Ho. SOSw—H. Houqh-Wjjeson, Braystones House, Beckermet. 

4th, Ho. 305, & R,N., Ho. 302.—R. L. PiJBiBT, Lahana, Bamton, Midlothian. 

Class 466 .—WMte SUkie Ben or Pulled. 

1st & Reserve for Special Prize, Ho. 311, & R.N., Ho. 307.—R. L. FAiRhBT, Lahana, 
Bamton, Midlothian. 

Sad, Ho. 809.—H. Hotjqh-Wa3?son. Braystones House, Beckermet. 

8^ Ho. 306 .—Mbs. FawnMAN, Mdon. 186, Whitworth Road, Swindon. 

4tlt, Ho. 308.—Sm Harry Ha. 6TJE, Ovaltine Poultry Farm, Rings Langley. 

H.G. Ho. 310. 

Class 468.— 8Ukie Any Other Colour Hen or PuUei. 

1st & SUkte Ciab*s Special Prize, No. 815 (Blue), 2nd & Reserve for Speelal Prize, 
Ho^l2 (Black)-—D avid Drapsb, 99, Boundary Road, St. John’s Wood, London, 

8rd, Ho. 814 .—Mbs. A. M. Hadi. The Gables, Ruyton-XI-Towns. (Blue.) 

4th, Ho. 313 .—Mbs. Fbstihak, Haldon, 186, Whitworth Road, Swindon. (Gold.) 

Class 469 .—Any Other Distinct Variety Cock, 

Ist, Ho. 321.—H. Hotoh-Wayson Braystones House, Beckermet. (Buff PoHsh.) 

2ad^ Ho. 327.—J. PiGSBBiDi^ Moorside, Madeley, Ciewe. (Langshaa.) 

3rd, Ho. 325.—R, Awehoht, Euxtom (jhorley, iLancs. (Hamburgh.) 

4th, Ho. 318.—W, W. WHiTBMAir, Abbots Lodge, Sandhurst, Gloucester, (Jubilee Indian 
- Game.) 

RH. Ho. 323.—PATRICK BbOOMBB, Hutfleld Court, Hutfleld, Surrey. (Sumatra Game.) 
H.C. Ho. 828. C. Ho. 317. 

Class 470 .—Any Other Distinct Variety Hen. 

Buxton, Chorley, Lancs. (Langshan.) 

S?’w®*Silsdon, Keighley. (Hamburgh.) 

Hatfield. (Jersey Giant) 

4t!uHo.S85^Ai£SsFox,XJnderdifl,Bakew^. (Redcap,) 

Braystones House, Beckermet. (Buff Polish.) 

IX.G. Ho. .332^ G. Ho. 840. 

Class 472 ,—Any Other Distinct Variety PvXlet. 

& ^9- FjORTOinyaanklan^ Silsden,: 

H. Houoh-Watbok, Braystones “ 

JtOiISZL) 

Si* 5®* 5i5'“”?4BBY Fox. Ihtemational Poultry Yards, Matlock. (Bedcan.) 

HoKBBiiai. Moorside, Madeley, Crewt (Langshan.) ^ 

R-H. 2To. 343 .—Major G.T.Wl3aiAMS,Tredrea,Peimn^ 

Class 476 ,—VtUUy Sussex Cock or Cochereh 

^ ^ Wh^eU P.F,jJiOngparish, Andover. 

S?’ S?* Mbekm, 3. Birchwood, Wllmin^on, Bartford. 

H?. 

Class 474 .—Utility Sussex Hen or PulUt. 

■5; ““S'*'- ““*>*• 


tennat. (^^le OreMed BlMk 
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Glass 475. —Utility Shade Island Red Cock or CockereL 

Istjfc Rbode Island Rad Cla1)*s Speeial Prize, 378 .*~John KAT, AJdarwood, Edenfield, 
Manchester 

2nd, ITo. 373.— Lord Qresnwa^ Stanhiidge Earls P.E., Edeubxidge. 

3rd, No, 839.—W. BORTffWiCK, The Old Rectory, Hatfield. 

4tli, Ho. 387.—F. Machin, Hew Pool Villa, Knyper^ly, Biddulph, Stoke-on-Trent. 

B.N. Ho. 383.— Richard Moore, The Orchards, Long Sutton, Wisbech, 

H.C. Hos. 385. 388, 390. 0. Nofl. 376, 377, 379. 

Class 476, —Utility Rhode Island Red Hm or Pullet, 

ist & Reserve for Speeial Prize, Ho. 392.— Lord Geeeitwat, Stanbridge Baris P.F., 
Edenbridge. 

2nd, Ho. 395.—JOHR Hat, Alderwood, Bdenfield, Manchester. 

3rd, Ho. 397.—Rickard Moore, The Orchards, Long Sutton. Wisbech. 

4th, Ho. 399, & R.N., Ho. 401.—J. H- EDWARDS, Staplegrove House, P.F., Staplegrove, 
Taunton. 

H.C. Ho. 393. 

Glass 477. —UHLity White Leghorn Cock or Cockerel, 

1st, Ho. 402.—W. BcmiB & Son. Garth House. Benny. Stirlingshire. 

2nd, Ho. 405.— B. Anthony, Buxton, Chorley, Lancs. 

8rd, Ho. 407.—G, 0. Gardner, Greta Bank, Graveley, Hitchln. 

4th, Ho. 403.— Sir harry Haoub, Ovaltine Poultry Farm, Kings Langley. 

H.N. Ho. 404.—H. K. MiOHAJBi & SON, Eau Bank P.P., Horth Somercotes, Louth. 

H.O. Ho. 400. 

Class 478. —UtUity White Leghorn Ben or Pullet, 

izt, Ho. 412.—H. Spender, Leghorn Yard, Melksham. 

2nd, Ho. 409.—W. Binnib & SON, Garth House, Benny, Stirlmgshire, 

Srd, Ho. 416.—W. Bobthwiok, The Old Rectory, Hatfield. 

4th, Ho. 410,—SIR Harry Haodb, Ovaltine Poultry Farm, Kings Langley. 

B.H. Ho. 411.—H. K. MIchabi. <fc SON, Ban Bank PJ’., Horth Somercotes, Louth. 

H.C. Hos. 413,415. C. Ho. 414. 


Class 480. —Utility Leghorn Any O&ter Colour Hen or Pullet, 

lat. Ho. 421.—S. W. HoPKOrsoN, Alton P.F„ Old Tupton, Chesterfield. (Black.) 

2nd, Ho. 418.—R. Anthony, EuxtonJJhorley, Lancs. . 

8rd, Ho. 420.—J. H. Baker <fc SON, "^ivash, Barnstaple, (Black.) v 

4th, Ho. 417.—J. W. Richardson, Bastfleld P.F., Baisdon, Horthun»berlRnd. (Black.) 
R,H. Ho. 422.—B. R. Pease, Croft House, Croft-on-Tees. (Black). 

H.O. Hos. 419, 424. 0. 423. 


Class 481,— WeUummer Cock or Cockerel, 
lit d; Welsammer Clnh’s Spe^l Prize and Visiting Cup, Ho. 430.—B. ShakeshaPT, 
8n4 Oup, No. m, * B.K., Ka 482.-J. miWiK, *7. 

w^*Tnitotoon'8 Taim, Ooaonle?, Xelghley. 

4th, Ho. 428.—F. A. OotBS, Kilmeisdon, Bath. 

H.O. Hos. 425,427. 0. Ho. 433. 


Class 482.— Welsummer Hen or PuUet, 

1st (fc Welsummer dab’s Special Prize and Visiting Cup, Ho. 436.—F. A. Codes, Kilmersdon, 
2nd A^werve lor Speeial Prize and Visiting Cup, Ho. 486 .—Harry Snowden, TiUotson's 

3rd, Ho^bS—^S aSrea^s, ^^^^^deneP.F., ^cs, 

4th, Ho. 487.-nJ. Purdhak, 47, Harold Staceet, Ourrock, Carllrie. 

R,R, Ho. 434.—W. B. POTTER, Farmhouse, Bast Drive, Hapsbuiy, St. Albans. 


Class 488 p— rtiKty Australorp Cock or Cockerel, 

ist. Ho. 440.—JOHN Kay. Alderwood, Bdenfield, 

4«W. B. H: i KBS 

SrA^Ho. 489.—T. B. CDarkbon, Bonds i 

4th, No. 442.—OC. H, HosMiaTOHB, St. John's Chapel, Weardale, Co. Durham. 
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Clsiss 484.— UtUiiy Australorp Hm or Pidlet. 

ifA* No. 447.—J. B. n. 4 MISS VlsjnnKG, Trefrank, St. Clether, Lavncwton. 
8xid, No. 446.—J. W. SPABttOW, Fir Tree Cottage^ 6t. Bromley, Ardleigh, Baeex. 
. Srd, No. 445 .—John Kat. Alderwood, Edenfim, Manrfjefiter. 

4th* No- 443.—T. B. ClahkSon* Bond's P.F., PilllnK. PrMtotu 
, B-H. No. 444.—B. Bbabnlbt, Knott Hill, Pelph, Oldham. 


Olass 485.— White Wyandotte Ooch or Cockerel 

isr* No- 451.—W. BORrawrCK, The Old Rectory, Hatfield. 

2nd* No. 448.—W. BiNNiR & SON, Garth Hons^ Denny, Stirlingshire. 

3rd, No. 450.—R, Anthony, Buxton, Choriey, tancs. 

4th, No. 440.—J. Wharton, Honeycott Farm, Hawes, yorkshire, 

B.N. No. 452.—CHARLES MORGAN, Bectory View, Portskewett, Chepstow, 


Class 486. —TJtility White Wycmdotte Hen or Pullet, 

1st, No. 453.—W. Btnntr dr SON, Garth House, Denny, Stirlingshire, 
find. No. 458.— R. Anthony, Buxton. Ohorley, Bancs. 

8rd, No. 460.—W. Borthwick, The Old Bectory, Hatfield. 

4th, No. 456.—A. B. Gotod, The Croft P.F., Coven, Wolverhampton. 

B.H. No. 456.—J. Wharton, Honeycott Farm, Hawes, Yorkshire. 

H.C. No. 45d. 


Class 489. —Utility Light Cock or Cockerel^ any otlm oarie^, 

lat. No. 461.— W. Btnnib & Son, Garth House, Denny, Stirlingshire. (Minorca.) 
find. No. 463.—R. Anthony, Enxton, ChorleyJLsncs. 

Srd, No. 464.—B. holt, The Llmee, Piilford, Wrexham. . 

4th* No. 462.—Hon. B. Fitzherbebt, Swynnerton Park, Stone. (Houdan.) 


: Glass 490. —UtUUy Light Hm or PuUet, any other variety* 

irt. No. 466.— W. Binnib a Son, Garth House, Denny, StlrUngshire. (Mtoorca.) 
find. No. 471.— H. FORTtTNB, Banklands, Silsden, Keighley. (Hamburgh.) 

3*4, No, 474.—J, H. BAKER * SON, Windyash, Bamsfeaple. (Ancona.) 

4th, No. 470.—R. Anthony, Buxton, Chorley, Danes. 

H.N, No. 472.—B. HoM, The limes, Pulford, Wrexham. 

H.O. Nos. 468, 469. 

Class 491. —Utility Heavy Cock or Cockerel^ my other variety, 

lat, No. 479.—R. ANTHONY, Buxton, Ohorley, Lancs. 

find. No. 476.—W, J. Golwng, Bowens, Penshurst. Kent. (Buff Omington.) 

Srd, Na 477,—A. J, Major, Ditton, Langley, Bucks'. (Silver Grey Dorking.) 

4tli, No. 482.—W. borthwick, The Old Rectory, Hatfield. (Barred Rook.) 

R.ir« No. 480.—T. Tbigg, The Oaks, Anthill, Demnead, Gosham. (White Orpington,) 
H.C. No; 478. 0. No. 481. 

Class 492. —UtUUy Heavy Hm or Pvdlet^ any other variety* 

lit. No. 489,—J. Wharton, Honeycott Farm, Hawes. Yorkshire. (Partridge.) 
find, No. W.—W. J, Golthng, Bowens, Penshurst, Kent. 0inff Orpinaton.) 

No. W; Binnib a Son, Garth House, Denny, Btirnngehire. (Bamevelder.) 

4th, No. 4^.—W. G. vryiAN & Son, .5, Stanhope SQiure, Hedsworthy, Devon. (Jersey 
Giant.) 

5*5" go, 48?.—A. J. Major, IMtton, Langley, Bucks. (Slhfer Grey Dorking.) 

H.O. No. 488. C. No. 491. 


Class 498. —Utility Light .Hm, that haa eecured National Poultry 
Council Copper Bing, 

1st, No. 496 (TTOte LeghoraLfind, No. 497 (Black Leghorn).—W, Hamnett, Myrtle P,F., 
Brock RoaipOTlton-Ie-JVlde. 

Srd, No. 496.—w. Binnxb & SON, Garth House, Denny, Stirli^i^he. (Leghorn.) 

Glass 494. —Utility Heavy Hen, that has semred the National PauUry 
Council Copper Ring* 


1st, No. (Wit'Sussex), find,-No.,601 (White Wyandotte). A Srd, No. 608 (Rhode 
R^dju—W. Havvbtt, Myrtle P.F,, Breok Road. Pouiton-le^iylde. 

4th, No. 499.—H. T. Stonbx, Borlands, Taunton. (Bufi Rook.) . 

.mr-BMMTO MOOtti, Tte JEfong Soilita*, mtbvA. fiUM 
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Class ^^^-^WycmdoUe Bcmtam Oock or Oockereh 

1st, No. 606.—J. JOBKSON, Moss Lane, Lathom, Ormsldife. 

Jnd, No. 508.—^ F. Bntwislb. Crig^estone Manor, Wakefield. 

5!?’ S®' f5^^®^ Melros^ Garndiffaltiu Pontypoot 
4tli, No. 606.—^W, Binnib & 8on, warfch HonserBenny, §tiriing8]to. 

Class 497.— Bhode Island Bed Bantam Ooeh or Cockerel* 

1st & Rwerve Special Prise, No. 613.—P. MaOHor, New Pool Villa. Knypeialy, Biddulph, 
Stoke-on-Trent. 

2nd, No. 511.—J. G. WiiMAMSOir, Chester Road, Middlewich. 

?r?* S®* —J* Wright, Prospect House, Heiningbroo^ Selby. 

4th» No. 612.—J. F. Ektwistlb, Cn^yslestone Manor, Watofi^ 

R.N, No. 509 ,—Frakk H. Pagb, Woodlands, Gt. Horkesley, Colchester. 

Class 498. — Bhode Island Bed Bantam Hen or PuUet. 

1st & Rhode Island Red Club’s Special Prlrse, No. 6X8 .—John Ksy, Alderwood, Edenfield, 
Manchester. 

2nd, No. 621.—P. Machin, New Pool Villa. Enyperriy, Biddulph, Stoke-on-Trent. 

8rd, No. 622.—J. T. Wright, Prospect House. Eemingbrough, Selby. 

4tli, No. 610 .—Harry Fox, international Poiutry Vards, Matlock. 

R.N. No. 620.—J. F. Bhtwistlb, Crigglestone Manor, Wakefield. 

H.C. No. 516. 0. No. 617. 

Class SOI. —Spangled Old English Came Bantam Cock er Cockerel, 

lit, No. 624.-E. Aiwraomr, Buxton, Chorley, Lancs, 

2ud, No. 626 ,—GRBESTHOw k HiRTLBY, Gaiaberry p.Fn Annan, 
ard, No, 526.—W. tiARPim, Melrose, GamdUfaitb, Pontypool. 

4tb, No. 623.—H. WhxiIiBy, Primley, Paignton. 

Class 502. —Spangled Old English Qaam Bantam, Ben or Ptdiet, 

1st, No. 528 ,—Anthohy, Buxton, Ohorley, Lancs. 

Sad, No. 632 .—Gubbnhow k Hartley, Gaiaberry F.7., Annan. 

3rd, No. 629.—W. HaRPBR, Melrose, Gamdiffidth, Pontypool. 

4tb, No. 680.—J. F. JiiRTWisXB, Crlgglestoue Manor, Wakefield. 

H,H. No. 627^H. Whitlby, Primley, Paignton, 


Class 508. —Old EngUeh Qame^ any other eolowr. Bantam Cook or 
Cockerel, 


1st, No. 683, k 8ud, No. 689 .—KxgbARP J. West, Old Brackn^ Cottage, Bracknell, BeEts, 

8rd, No. 6£i.—H. Whitley, Primley, Paignton. 

atbf 'No. 638 .—Geebhhow k Hartley, Gaiaberry PX, Annan. 


R.1I. No. 535.—xl. H. Barer k Son, Wlndyaeb, Barnstaple. 
B.0. No. 636. 0. No. 637. 


Class 504. —Old EngUsh Qome^ any other colour. Bantam Ben or Pulk^» 

1st, No. 645.—J. H, Baker A Son, WIndyash, Barnstaple. 

2nd, No. 649.— GREENBOW a Hartley, Gaiaberry F.F., Annan. 

Brd, No. 648 .—Harry Pox, international poultry Yarda^ Matlock. 

«tb. No. 640 .—Joseph Jones, 4, Oynon Row, Treeynon, Aberdare. 

JK.11^ No. 546 «—Rioharp j. West, Old Bracknell Cottage, Htacku^Q, IBerks. 

H.0. No. 641. 0. No. 648. 


Class 505 *—SeMgJa Bankm Cook or Qoekerel, 

lit. No. 662, A and. No. 664.—B, ANTHOmr, Buxton, Charley, Lancs. 
mu No: 661.—f. H. Sheldon, Gotham Manor, Newark. 

4thi No. &60.-*G. A. Brarr, 37, Norldi Street, Biunnton. 

B.M. No. 663.—J. P* BNTWI8LB, CrtMjlestqne Manor, Wak^ 


iu. Ho-m. «. scw. . 


CpthamMan<»r, Nmi2t. 
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Glass 507-—Bantam Cock or Cockerel^ my other variety, 

, l$t, JTo* 571,—J. F. Entwism, Ciigdestone M^nor, Wakefi^d. (Indian Game,) 

2n(ti No. 669.—H. HOTraH-WATSONTBraystones House, Beckenuet. (Peto.) 

Srd, No. 562.—W. Bbswib <& Son, Garth House, Bennj; Stirlingshire. (Minorca.) 

4th, No. 673.—E. W. AUMnmY, Three Oaks, Virginia Water. (Belgian d*Anvers.) 

R.», No. 567 .—Majok G.- T. Wiieuhs, Tredrea, Perranwell. (Piiazle.) 

H.0, No. 570. C. No. 572. 

Class 508.— BarOom Ben, or Ptdlet^ any otlm variety, 

1st, No. 577.— H. Hough-WATSON, Braystones House, Beckermet. (White Polish.) 

2nd, No, 682.— H. Anthony, Euxtoi^(3horley, Lancs. 

8rd, No. 684.—J. H. Bakbk & Son, windyash, Bamstaple. 

4th, No. 574 (Japanese), B.N., No. 579 (Prizzle).— Major G. T. WilWAMS, Tredrea, 
PerranwelL 

H.C. No. 576. G, No. 581. 

Class 511-— Indian Burmer Brake or I>mcA;, bred prior to 1937. 

1st, No. 590 ,—Bhv, J. Hbwbtson, Burbage Vicarag^ Buxton. 

2nd, No. 594, &. 8rd« No. 588 .—Gaft. 0. 0*8. Creb, Ower Moigne, Dorchester. 

4th, No. 591.—H. Hough-Watson, Braystones House, Beckermet. 

R.N. No. 692.—P. Argo, Bructor, Inverurie. 

H.C. No. 689. C. No, 597. 

Class 512-— Indian Banner Brahe or Bmh^ bred in 1937. 

Ist, No. 599.—E. Antony, Buxton, Chorley, Lancs. 

2nd, No. 601, & 4th, No. 598 .—Caft. C. O’S. Creb, Ower Moigne, Dorchester. 

3rd, No. 600,--rG. V. Jackson, JUNE., The Mansion, Ford, ShrewBbi;tfy„ 

Class 513.— BraJce^ any other variety, 

, 1st, No. 606.— Abbot Bros.,, Thuxton, Norfolk. 

* 2nd, No, 603 -—Major L. 0. Ghawner, Little Barrs, New Milton, Hants, (Cayuga.) 

3rd, No. 805.—R. ANTHONY, Buxtou. Chorley, Lancs, 

4th, No. 604,—^A. J, Major, Ditton, Langley, Bucks, (Muscovy.) 

Class 5l4.— Buckf any other variety, 

1st, No. 609 .—Rev. J. Hbwbtson, Burbage Vicarage, Buxton. (Rouen.) 

2nd, No. MS.—MiJOR L. 0. Orawner, Little Barrs, New Milton, Hants. (Cayuga.) 

Srd* No. 611, 4th, No. 613.—^R. Anthony, Buxton, Cihorley, Lancs. (MuscovJ^) 

R-N. No, 610.—A. J. Major, Ditton, Langley, Bucks. 


Class 517.— Turkey Cock, 

Ijt, No. 618 .—Mrs, a. E, JBNKiNS, Wherwell P,F., Longparish, Andover. 

Sad, No, 620,—J. McCOrmiok, Crossbill, Cnimlin, Co. Antrim. 

8rd, No. 615.—H, T. STONEac, Burlands, Taunton., 

4th, No. 616.—H. WHiTiiBYTPrlmley, Paignton. 

H*c * No 621Earm, Weeley Heath, Clacton-on-Sea. 

Class 618.— Turkey Hen, 

1st, No. 625,—ABBOT Bros., Thuxton, Norfolk. 

2nd, No. H P. WooLLAT^ Duntons Barm, Lavenham, Suffolk. 

3rd, No, 623, 4 4th, No. 626.—F. B. Pbblb, Thuxton, Norfolk. 


EGGS. 

Unless otherwise stated the Prizes for Eggs are as follows: First Prize* 20s.: 
Second Prize, 15s.; Third Prize, lOs; Fourth Prize, 5s. 

Glass 519.— Twelve Herhs^ Bgge-^Brown, 
i*?? ^ % 4 2hd, No. 11.—^MIss P. Peer, Rectory Farm, Tlbberton, Droltwloh 

IS; kS: 
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Glass 520.— Twelve Eggs—White or Cream. 

1st, No. 18, & 2a^ No. 15.—J. W. RiOHAXBSOsr, EastfleW Poultry Farm,Earsdon* Northum¬ 
berland. (White.) 

Srd, No. 12.— ViOTOE Birtwistle, 2, Carr Head, Trawden Forest, Colne. (White.) 

Class 521.— Twelve Hens* Eggs — TirOed, 

1st, No. 22.—Miss P, Peer, Rectory Farm, Tibberton, Droitwich. 

2nd, No. 19.—Mas. DREoaB, Barton Farm, Holwell, Sherborne, Dorset. 

Class 522.— Twelve Dueks' Eggs. 

1st, No. 27.—W. H. Stevens, Brookfield, Sports Road, Glenfields, Leicester. 

2nd, No. 28 .—Sttolby College, Studley, Warwickshire. 

3rd, No. 25.— ^Mrs. Dredqe, Barton Farm, Holwell, Sherborne, Dorset. 

Class 523. —Om Pack of 15 dozen Eggs, Statutory Special Grade, the produce 
of a Prodvcer-ovmed Packing Station, 

1st, 50s. No. 34.—SoiCBESBT Poultry IdARKEiiNG Assocution. Ltd., Eastflelds Farm, 
Bdington, Bridgwawr. 

2nd, 4ps. No. 29,—^BANBURY EGG Producers, Lti^ 63, George Street, Banbury. 

8rd, 20s. No. 31.— Felix MoBraida, Windyridge, Hursiey Hill, Whitcburch. Bristol. 

4th, 10s. No. 30.—East Anglian Ego Packing Station, Ltd., Paddock Street, Soham, 
Ely, Oambs. 

R.N. No. 33.— S,P.B.A. PACKING STATIONS (CENTRAL SALES), LTD,, 68, Brewery Road, 
London, N-7. 

Class 524.— One Pack of 15 dozen Eggs, Statutory Standard Grade, the 
produce of a Producer^owned Packing Station. 

1st, 50s. No. 39.— SO.VBRSBT POULTRY MARKETING ASSOCUTION, LTD., Eastficlds Farm, 
Edington, Bridgwater. 

2nd, 40s. No. 35.— Banbury Egg Producers, Ltd., 68, George Street; Banbury. 

3rd, 208. No. 3 $.t-S.P.B.A, Pacxino Stations (Cisktral Sales), Ltd., 68, Brewery 
Road, London, N.7. 

4th, 10s. No. 36.— east Anglian Egg PAcmNG Station, Ltd., Paddock Street 
Soham, Ely,, Oambs. 


FARM AND DAIRY PRODUCE OF THE 
UNITED KINGDOM. 


Butter. 

The Prices for Butter are as follows: First PHze» £8; Seeond Pris^ £2; 
Third Prize, £1. 

Class 525. —Two pounds of Fresh Butter, without any salt, made up tn pkdn 
pounds, from the milk of Channel Island, Dpvon or South Devon Catde 
and their crosses. 


1st, No, 41 .—Mrs. G. E. Blaokler, West Leigh, Modbury, S. Devon. 

and, No. 46 ,—Mrs. John Way, West Bridge, Blshopenympton, South MoJton, Devo»,. 

Srd, No. 42.—A. G, Dennis, Lower Pulworthy, Highampton, Beaworthy, Devon. 


R.H. No, 44 ,—Mrs. J. MOGEORD, Gvercott, Rose Ash, South Molttm, Devon, 
H.C, No. 45. 


Class 626. —Two pounds of Fresh Butter, without any salt, made up in fdain 
pounds, from the milk of cattle of any breed or cross odhsr than 
mentioned in Class 525. 


let, No. 48.—Mas. B. Dennis, Pulworthy, Highampton, Beawmthy, Devon, 
and, No. 52.— Mrs. P. Roach, Beershebaj Lelant, dorawall. 

Srd, No. 50.— MrS; M. 0. INGE, Thorpe HaR, Tamworth. 

R.N. No. 68.—MISS A. M. WARD, Foggathorpe Hail, Selby, Yorks. 

H,0, No. 49. 


Class 527. —Two pounds of Fresh BvMsr, sUghtty sotted, made up in 

pounds, from the mMh of Channel Island, Devon or South. D&om, 
OattU and iheir crosses. 


1st, lor Champion Prlao, No, 58 .-t-Mrs, J, Mogeobd,; Ov«cotfe, Roee Ash, Bam 

_ Molfcon, Devon.^ . 


Moicon, Devon. 

and# No, 65.— Mrs. G. E. Blaoiombir* W^Lelaih, Modbury, S. Dew®, 
ard# No. 51.—Mrs, John way, West Brid^T^lshopeuympton^ Sou 


Sonth MrdfaoiL. 


R,H, No.56.—A.G,DBNSiS,L<merPiaworiaw»Highimiirticm, 

H,o, No, eo. 0 . No. so! 
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Class 528.—r«?o pounds of Fresh BuUer^ slight^ saUsd, made wp in plam 
pomtdSt from the milk of caMle of any breed or cross other than those 
mentioned in Class 527. 

1st, & Champion Prize of 25. No. 68 .—Mbs. B. Dennis, Pulworthy, Highampton, Ben- 
worthy, Devon. „ 

2nd, No, 67.— Mrs. P. Roach, Beersheba, liOlan^ Cornwall. ^ , 

8rd, No. 66,—MiBirAND COUNTIES Dairy, Ltd., Corporation Street, Birmingham. 

R.N. No. 68.—3fiSB A. M. WARD, Foggathorpe Hall, Selby, Yorfea. 

Class 529. — Three pounds of Fresh Butter, slightly salted, made up in pounds 
in the most attractive marketable designs^ 

lit, No. 72 .—Mrs. J. Mogford, Overcott, Rose Ash. South Moltou, Devon. 

Snd, No. 7S.—J. Pierpont Morgan, Wall Hall. Aldenham, Watford. 

Srd, No. 74 .—Mm. Howard Paimbr, Heathlanda, Wokingham, Berks. 

B,M. No. 76 .—Mrs. JOHN Way, West Bridge, Bishopsnympton, South Holton, Devon. 

Cheese. 

Made in 1937. 

Unless otherwise stated, the Prizes for Cheese are as follows : First Prize, 
£5; Second Prize, £8 ; Third Prize, £2; Fourth Prize, 10s.; Fifth 
Prize, 5$. 

Class 530. — Tv>o Cheshire Cheeses (coloured), not less than 40 lb,each,made 
by a Farmer-Producer, 

1st, No. 82,—^W. H. Hobson, Woodhey HaH, Nantwich. 

2ad, No. 7d.—T homas B. Beckett, Hall o'Coole. Nantwirb. 

Srd, No. 77.—J. C. Barnett, The Hnlly, Tyhroughton, Whitchurch, Shropshire. 

4t1i, No. 01.—P. H. Waliey, Towns Creen Farm. Wettenhall, Winsford, Cheshire. 

Sth, No. ^.—Thomas W, YotjNQ, SicUly Oak Farm, Cholmondley, Malpas. 

B.N. No. 80.—J. T. Fortnam, Radge Farm, Ashley, Market Drayton. 

H.O. Nos. 76,84. C. Nos. 83, 89. 

Class 5^;—iTwo Cheshire Cheeses (uncoloured), not less than 40 lb, each, 
made by a Farmer-Producer, 

Ist, No. 99.—W. H. Hobson, Woodhey Hall, Nantwich. 

Snd, No. I05.r-A- B. Waliey, Biokerton HaU, Malpas, Cheshire. 

Srd, No. 106.—^P. H. Walley, Towns Green Farm, W'ettenhall, Winsford, Cheshire, 

4ili. No. 107 .—Thomas W. young, Sfrllly Oak Farm, Chohnondley, Malpas. 

5t|i> No, 95 .—^Thomas B. Beckett, Hall o'Ooole, Nantwich. 

li.X. No. 97.—J. T. Fortnam, Rudge Farm, Ashley, Market Drayton. 

a.C. Nds.98, 101. C, Nos. 94, 96. 

Class 532. — Two Cheshire Cheeses (coloured or uncoloured), not leas than 
40 lb, each, made by a Farmer-Producer who kas not won a %nd or 
Zrd Prize at the Boyal Show for the last five years, 

1st, No, 109 .—Thomas B. Beckett, HaU o‘Coole, Nantwich. 

and, No. 108.—J. C. Barnett, The HuUy, Tybroughton, Whitchurch, Shropshire. 

am. No, IIS,— AiAN Nodbn, Aston Lower Hall, Worleston, Nantwich. 

4th, No, 110.—J. T. Fortnam, Rudge Farm, Ashley, Market Drayton. 

R-N. No. 114 .—Wm. Rogers, Arscott Hall* Pontesford, Shrewsbury. 

H.C. No. 112. C. No. 111. 


Glass 688* —Tioo Cheshire Cheeses (coloured), not less than 40 lb, each, imtriGted 
to Factory-made Cheese, 

3Jo. 118.—B. S. BosTOCK, Ltd., Mere Field Model Dairy, HasUngton, Crewe. 

2nd, No. U7 .—Ann*8 Farmhouse, ltd,, Cropwell Bishop, Notts. 

€8ass 534. —Ttoo Cheshire Cheeses (uncoloured), not less than 40 lb, each, 
restricted to Fact<ny- 7 nade Cheese, 

Isif No. 119.—B. S. Bostooe, Ltd., Mere Field Model Dairy, Haslington, Crewe. 

CUass 535. —Two Cheddar Cheeses, not less than 50 lb, each. 


™ Bruton, Somerset. 

WHiTR Sock Dennis Farm, nch«ter. 

No-120.—BL H. PxcNFOED, Mknor Farm, Patney, Derises, 

B.1L No. m.—F rank P0RT(ns, Leigh Farm, WInoantem, Soinenet. 
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Class 5S6.— Turn Cheddar Oheeaea,tuit ntore than BO Jb-eoch^ 

1st, No. 128.--B. H. J. W. "White, Hill Vi£!W IT aim, imton, fcomemet. 

Sad, No. SIDNEY T. White, Sock jDemus Farui, llctoeatey. 

8rd, No. 12d.--mBEDDAE Valley Daley Qo., iiTD., HookaDrldg^, Axbridgc. 
R.11. No. 127 .—Frank POETCfl, Ldgk Fam, Wincaiittm, Somerset. 

Glass j537,— Two Loaf or oth&r Cheddar TrmhUse 

1st, No. 132 .~Fkank Porxoh, Leigh Farm, Wmcanton, Someiaet. 

2nd, No. 134 .—Sidney T. White, Sock Dennis Farm, ilchescer. 
ard. No. 133.—B. H. J. W. WHITE, Hill View Farm, Bruton, Somerset. 

R.H. No. 130 .—Ann's Farmhouse, ltd., Oropwell Bishop, Notts. 

Class 538 .—Two StiUon Cheeses. 

ist. No. 137.—J. M. Nuttalii & Oo., Ltd., Dove Dairy, Hartdngton, Bmcton. 
2ad, No. 142 .—Tuxford A f BBBUTT, LTD., Thorpe End, Melton Mowbray. 

8rd, No. 130.—WILTS United Dairies, Ltd., Harby, Melton Mowbray. 

4th, No. 136 .—Long Clawson Dairy, Ltd., Hose, Melton Mowbray. 


Glass 539. —Two Wensleydcde Cheeses {StiUon Shape), 

let. No. 146.—J. M. Nuttall & Co.. Ltd., Dove Dairy, Hartington, BnKton. 
2nd, No. 147 .—Alfred Eowntree & J^»N8, Ltd., Coverham, Midilleham, Vorks. 
3rd, No. 145 .—Miss B. J. Mudd, Aldborongh De^, Boroughbndge, Yorks. 

R.N. No. 144.—Miss Raohel Jakes, Uancayo, Usk, Mon. 

Class 540. —Ttoo Staffordsh^e , or Derbyshire Cheeses^ 

let. No, 149 .—Cheddar Valley Dairy Co., Ltd., Eooksbiito, Axhridgfe 
2nd, No. 148 .—Ann's Faemhousb, ltd., Oropwell Blajxop, Notts. ^ 

8rd, No. 150.—J. M. Nuttall A Co., ltd., Dove Didry, Hartiagton, Buxton. 


Class 541«*~‘7W LeiceskrMre Cheeses, 

let. No. 151 .—Ann’s farmhouse, Ltd., CropweH Bishop, Notte. 

2ad, No. 162.—W. H, E. Gilbert, The Cottage, Aston i'UmvHle Hincklfty. 

Srd, No. 156 .—Tuxford & Tebrutt, ltd., Thorpe End, Melttm Mowbray, 

B.N. No. 156.—STEPHEN Trublovb, Gate Farm, Monks S^rby, Baghy. 

Class 542,—rtoo OaerphiUy Cheeses, 

let. No. 160.—MOiniOUTHSmBB ISSTCTDTB OFAOWOULTn»%C8k. ^ 

8ad, No. 167.—ANN’S FAaaiHOU8aj^LTD.,popw6U Bishop, No^ 

8rd, No. 158 .—Cheddar Valley Dairy do,, ltd., Uookshiidg©, Axhiidge. 

R.M. No. 159.—Miss Rachel JAMES, Lkuacayo, Usk. 

OiMs W8v—2HW Sntoa Oheeiu, no* tameding « 1b. eaeh, <gf Cheddar or 
CheMre ehamder. 


4t&, lOe. No. 164.W. T. Fortnar. Radge 

5tb, 6s. No. 170.—A. 1. WALLBYr«l«lfflrton EeS, Itoljpas, OlmrtjJre? 

B,!l, No. 168*^**®R4NE FORTOH, Leigh Fam, WtocwiljoD, SbRiereet. : , 

No. 169. 0, No. 161. 

Class 544o—JTtoo SmaU Cheeses, not exceed 6 lb, each, BiUon er 
Wensleydcde ohamster, 

Sri; IT. ■ m. 174.—-liO*, CiiAWWW atHtr Oo, Itootew- 

(SwH MS.— BefiOheem, mad»prtmvbdkwdBt.: ■ "‘'i 

sue. H0;i84, - , 
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Class Cheeses, made from Cream without the addition of Reninst, 

' 1st, £3. Ufa, 191.—M03SH0U5HSHIBE IKSKTHTB OF AGBICTWOBE, L’Sk, 

Bud, £2, Ko. 190.— Miss IUchbl James, Llancayo, Usk. _ 

8rd, £1. ISTo. 1S7-—3tes. B. CaoSBY, Berry Green, Badby, BaTcntry. 

B.H. No. 189.—Hxss Emily E. Jambs, Copt Heath Earm, Solihull. 

H.C. No. 186. 

Cider. 

The Prises for Cider are as follows : First Prize, £3; Second Prize, £2; 
Third Prize, £1; Fourth Prize, lOs. 

Class 547.— Casks of Cider, not less than 6 gallons, made in 1936 by an 
, EahibitoT whose main occupation is Farming. 

Irt, No. 196.—H. W. Davis, Sutton MonUs, Yeovil. 

2hd, No, 197,—S. J. Sheppy, Three Bridges, Taunton. 

Class 548.— Cwh of Cider, not less than 6 gallons, made in 1936. 

1st, No. 206.—S. J. Shbppy, Three Bridges, Taunton, 
end. No. 200.—H. W. Davis, Sutton Montis, Y6o^11. 

Class 549.— Sioc BoUks of Cider, made in 1936 by an Exhibitor whose main 
occupation is Farming. 

. lat, No. 211 .—Habby E, 31. WABBiw, Highdeld Farm, Netherhury, Dorset. 

ZoAf No. 209.—H. H. Sbaly & SOK, Eoneyhurst Farm, Bodney Stone, Cheddar, Somerset. 
3rd, No. 210.—S, J. Shbppy, Three Bridges, Taunton. 

Glass hbO^—Six Bottles of Dry Cider, made in 1936. 

Ist, No. 216.—POLLHSF Bbos., Compton Greenfield, Bristol, 
and, No. 222.—6. J. Shbppy, Three Bridges Farm, Taunton. 

Srd, No. 215.—H. J. Pbabob, Dpton Farm, Strode, 'WinWord, . Bristol. 

BK. No. 221.—H. Hv Sbaly 4c 8oh, Honeyhnrst Farm, Bodney Stone, Cheddar, 
Somerset. .. 

Class 551.— Bix Bottles of Sweet. Cider, made in 1936. 

^ No. 227.—PuLUH Bbos,. Compton Greenfield, Bristol 

Sad, No, 280, A 8rd, No. 289 .—Quantook Valb Cidbr Co., 3:/m>., North Fetherton, 
Bridgwaten Somerset. 

4tli, No, D. J, Cbofts, Sutton Fann, Sutton Montis, Yeovil, 

B.lf. No. 281 .—Bidxibb & Sob, Ltd., Clehonger, Hereford. 

H.C. No. 832. 

Class 552.— Six Bottles of Cider, made previous to 1936. 

1st, No. 238.—GiouoBSTBiiSHiBiii OiBER Co., LTD., Wlckwar, Gloa. 

2nd, No. 241.—Quantook Valb Cider Co., Ltd. jNorth l^etherton, Bridgwater, Somerset. 
3rd, No. 243.—H. H. Sbaly & SON, Honeyhurst Farm, Bodney Stone, Cheddar, Somerset* 
B.N. No. 242.—Bidlbr & SON, LTD., Clehonger, Hereford. 

Class 553.— Six Bottles of Cider, bearing the National Mark, made in 1936. 

1st, No. 248,—PuiEiN BROS., Compton Greenfield, Bristol, 
find, No. 264.—S. J. SHBPPY, Three Bridges, Taunton. 

3rd, No. 855.—^BURRY E. B. Wabren, BUghfleld Farm, NetJierbury, Dorset. 


Wool. 


Of 1937 clip. 

First Prize^ £3; Second Prize,, £2; Third Prize^ £1. 
Class 554 .—Three Fleeces of Oxford Down* 


^ 269.—T. W. Montaocb PBBBiNs, Ufton Court, Holme Lai^, 

No, HnOH WnwAM Sthgob, The Grounds, Adderburyi Banbury. - 


Class 555.—TArec Fleeces of Shropshire* 

Zhd, Nh, 265, ^ 8|d, No. 264.—A. E. EVBBAIL, Sherlowe, WellinotOD, Shropshire. 
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Class 556. —Three Fleeces qf Souihdoim. 

1st, No. 278.—JOB K. WnUAMSOir, Derwen Hall, Enthin. 

^ 26d.—H is Majhsty 'era King, Sandiin^am. 

4tli, 10s. No. 276.— Hbebbet D. Shebids, Borderlands, Culford, Suffolk. 

Class 557. —Three Fleeces of Hampshwe Down, 

281.—WiMiUN Todd, little Bonton Grange, Grantham. 

8rd, No. 280.—E. CLDraoN-BaowN, Burnham Grove, Burnham, Bucks. 

Class 558. —Three Fleeces of Suffolk* 

1st & ** Uerchants of the Staple ot England ** Special Prize, No. 283.—Sm Prinob Psincx- 
SuiTH, Bt., Southbum, Driffield. 

Class 559.— Fleeces of Dorset Down* 

1st, No. 286, & 2nd, No. 286.— •Lbonaied Toev, Tuxnworth, Blandford. 

8rd, No. 284.—^Tra Eabl 07 EitGiN, K.T., O.M.6., BiYmmhan, IHuQJteEmline. 

Class 560. —Three Fleeces of Dorset Horn. 

Ist, No. 290, & 2nd, No. 291.— Altbbd Eea:^ Lower Farm, Hilton, Blandford. 

3rd, No. 289 .—Ohaelbs Joobltn Hakbeo, Hedge End Farm, Blandford. 


Class 561. —Three Fleeces of Byetand, 

1st, No. 298, & 3rd, No. 292.—T. W. Montaqtjb Peeens, Ufton Court, Holme Lacy, 
Hereford, 

2nd, No. 295.—David J. Thojlls, Monachty, Abergavenny. 

Class 562. —Three Fleeces of Kerry HiU {Wales)^ 
let. No. 297, & 2nd, No. 298.— ^JOHn Bbavan, Winsbury, Chirbury, Montgomery. 

Class 563. —Three Fleeces of dm Forest. 

Isi, No. 300.—E. F. MniGHBluti Evans, Cholstiey Court, Leominster. 

2nd, No. 299.—A. Davibs, Fields End, Weobley, Hereford. 

3rd, No. 801.—T. E. Gwuxiu, Ffostill, Talgarth, Brecon. 

Class 564. —Three Fleeces of Dincohi. 

1st & ** Merchants ot the Staple of England ” Special Prize, No. 804 .—Ohtvoed Niohod- 
SON, WlUoughton Manor, Lincoln. 

8nd, No. 303, A 8rd, No. 802.—D. F. Beowbxx, Thornton House, Thornton, Homcastto. 

Class 565. —Three Fleeces of Border Leicester. 

[No Enxet.] 

Class 566. —Three Fleeces of Wensleydede. 

1st, No. 805.—T. B. Eaeib, Bolton Orange, Soorton, Eichmond, Yorks, 
and, No. 308.—Cr. B. Skailb^ Birkby Hall, Oark-in-OartmeL 
3rd, No. 306.— PbboivaIi, Easthouse, Carperby, Yorks. 

Class 567, —Three Fleeces of Kent or Bomney Marsh, Boms of any age. 

1st, No. 310.—L. H. Finn, The Mall, Faversham, Kent. ^ 

2ttd, NOk 812 .—AshiiBy Stbvbns, Davington Hall, Favenhanu Kent, 

8rd, No. 809.—E. W. Bakbb, Parsonage Farm, Bekesboume, Canterbury. 


Glass 568, —Three Fleeces of Kent or Bomnsy Marsh, Swe Tegs. 

1st, No. 815 .—Mawjodk Khmp, Leyton House, Eolmden, Kent. 

2nd, No, 814.—L. H. Finn, The Mall, J^versham, Kent. 

8rd, No. 816.— Cditpobd Niohoison, Willoughton Manor, Mncoln. 


Class 569.—J^Zeeces of Kent or Bomney Marsh, sxetuding Bams 
ard Shoe Tegs. 

lit & H.E. for Merchants of the Staple of England SpeeW Pi^, No, 322. 2nd, Ko. 
321, & Srd, No. 820.—L. H, FINN, The Mall, Faversham, Kent. 



<adi Aimrds 0/ Prm& for Buiter^MidBing 0^ Wdverhcmf/ptm. 


Glass blOii^Three Fleeces of WeM Mountain, 

1st, Ko. 828. <fc 2iid, No. 329.—W. G. iUDBimm Trecynau UolM^LlaIlrJlyBtyl3i, AlWStwyiJj. 
3rd, No. 332.—JOB K, WuaaAMSOB, Dortven aoi, Uutliiji. 

Class BH^'^Thfee Fleeces of Black Wt^h Mov/ntain, 

1st, No. 383, & Sod, No, 339.—». Ewart Ov^n, Tanlaxx Hall Home Farm, Frestatyn. 
3rd, No, 338 .—Thb Hob. Mbs. 0. Bbhkbbs, Swinton Grange, Malton, Yorlss, 

BUTTER-MAKING OOMPETITIONg. 

Glass 1.— 0pm to Siud&nts who have attended d course at any Dairy School 
or Class in Staffordshire, Shropshire, Warwiolcshire and Worcester-‘ 
shire, and who have not won a First Fries at any Show^ 

1st, 24, No. 22 .—Hiss B. Simpson, The Home Farm, Sandon, Stafford. 

2ad, £3. No. 4.—Miss E. N. OavAii, Manor Farm, iiilwich, Stattord. 

8rd, £2. No. 9.—MiBS B. M. GoutD, Moat FannuSVhite Ladles, Aston, Worcester, 
dth, £1., No. U.—Miss FhyIiIiIS JUaPBa, Utde whiUey Fann, Worcester. 

BJI. No. 5 .—Miss Eoixm E. Datibs, Lower Eytoa, Alberbury, Shrewsbury. 

H,0. No 8.1,2L C. Noa.8, 12. 

Glass 2. —Open to Students who have received not less ihm om morth^s 
instruction at any Dairy School and who have net won a First or Second 
Prize at the B,A,8,E,, London Dairy, Bath and West, Royal Counties, 
Three Counties, Royal Welsh, Royal Lancashire or Yorkshire Shows, 

Section A. 

1st, £4. No. 34 .—Miss MbIiBA Eostxob. Bezmrel, Gwlnear, Hayle, Cornwall. 

2ndt £3. No. 28.—Miss E. N. DATAidi, BUmw Farm. Milwleb. BtaffcisrA 
M, £2. No. 36.—Miss MabgabbxI^ob GooD'f^, Monmouthsblxe Institute of Agri* 
cultoie^ Uak. , ' 

4th, £1. No. 33 .—Miss E. 1. EuscxoB, Beziirr^ Gwinear, Hayle^ Ooruvail. 

B.1I. No. 29 .—Miss Boecb B, Davibs, Lower Eyton, Alberbury, SJaewabury 
SUa Nos. 35, 42. 0. Nos. 32, 39. 

Section 

tit, £4. No. 62 .—M!isb M. Bocnus, Arsoott HaB, Pontesford, Sbrcmsbire. 

2nd, £3. No. 45.—Miss W. Gittibs, Lower Farm, Vennington, Westbury, Sbropabire. 
3rd, £2. No. 51.—Miss Louib Bogbbs, Stanley V illa, Stanwardine, Basehurch. 

4th, £1. No. 59,—Miss PBOOY WEST, Hay, Wadebridge, Cornwall. 

B.N. No. 47 .—Mbs. J. N. Fbosseb, Home Farm, Compton Vemey, Warwickshire. 

H.C. Noe. 48, 53. €. Nos.56.6L 

CSass -Open to tAoae who have not won a First or Second Prize at any Show, 

1st, £4. No. 86.—Miss Mbuba Extspiob, Bfizurrel, Gwinear, Hayle, Cornwall, 

Bad, £3. No. 65.—Miss EoYTHA H. Eostiob, Tappard Farm, Gvinear, Hayle, ComwsOl. 
3rd. £2. No. 75 .—Mbs. J. N. Pbossbr, Home Farm, Compton Vemey, Warwickshire. 
4tii, £1. No. 67 .—Miss Bbssib Evans, Buokley, Pentre, Montford Bridge* 

B.2f. No. 77.—MISS Bbssib Tbobnbobsow, 3t. George^s Hall, The Unlvemity, Beading. 
H.0, Nos. 70, 79. C- 68.72, 

Class 4.— Open, except to Champions at the R,A^S,R,, London Dairy, Bath 
and West, Royal Counties, Royal Lancashire or Yorkshire Shows* 

Section A. 

tit, £$. No. 85v—M iss Doba B. Brownino, The BtOTks, Qmbersley, Broitwich. 

2itd« £4. No. 104 .—Miss P, Jonbs, Goodships Farm. Bromyard. 

3rd, £8. No, 93.—E. 1. EUSTICB, Beiuirel, Gwlnear, Hayle, OomwML 
4th, £2. No. 88.—^Miss NATHiiBBK CUBNOW. Treveor, Tresillian, 8^ro. 

Sth, £!• No. 101 .—Miss Nanot j. Hbaxb, Monmouthshire Institute of Agriculture, Gsk* 
R.N. No. 92 .—Miss H. Eostiob, Tappard Farm, Gwinear, Hayle, Comwfdl. 

H.C. Nos. 39, 94. C. Nos, 90, 91. 


Section B. 

1**1 Ha M^bgarbt B. SANpBBpoK, Vcnterdou, Stoke CUmsland, Comwall. 


f:?* WBST* Hay, Wadebrtdge, ComwaU. 

6th. £1. No. I09y—M iss Gwbndqwnb G. Olds, Clifton House. Boscastle, ComwaU. 

ttS* Pontesford, SJupopidsire. 

H.C. Nos. 107,121. €. N08.U8, U7. 



Avm'da of HorticMural Prizes ai WtAverJumipU^ cxiii 


Glass 5.— Inter-Cmi^ Chani^pionshdpa /or teams of owe of uohom must 
be a Novice never hofomg won a First or Second Prizs up to the time of 
entryt Ihe second morrher must not have won more thm three First Frizes 
and must never have wan any Championship^ the third member may be 
a Champion at this or any Show* 

UU £3 & Silver Medal each. No. 131.—Miss B. Dioqobt, Old Hall, Stoke Prioi. Leominster; 

Miss BORtWHY Powbll, Maerdy, Lower Maeseoed, Pontrflas; and Hiss P. JONSS, 
^ ^ Goodships Farm, Bromyard. (Hereford.) 

2ndt £2 each. No. 129.—Idiss Hei^ Eustiob, Bezmrel, Owinear^' Hayle: 2Cl8S £* I. 

Bustiob, B^rel; apd Miss Monica M. OiDBjJlifton House, Boacastle. (Cornwall.) 
drd» £1 ca<A. No. 135.—Miss B, Simpson, The House Farm, Sandon, Stafford; Mibb 
B. N. Bavali.. Manor Farm, Milwich; Miss Dobotby Eoe, Bradley Hall Farm, 
_ Stoke-on Trent. (StaffordsHre.) 

R.H.^ No. 136 .—Miss B. M. OOIILD, Moat Farm, White Ladles, Aston, Wowsester; 
Miss Dorothy Smith, The Hermitage, Wadborongh, Worcester; and Mbs. Sadis 
I. Platt, 172, Moseley Hoad, BUston. (Worcestershire). 

Glass ^.-^-ChompioiMhip open to the First Prize Winners in Crosses 1 to & 
or at any previous Boyal Show, and to Champions of the London Dairy^ 
Both and West, Royal Counties, or any County Show, 

1st, £5 Sb Gold Medal. No. 150.—Miss Maroabbt B. Sandbbooce, Venterdon, Stoke 
CUmsland, Cornwall. 

2nd, £4. No. 145.—MiSS FiossiH LEWIS, Court Farm, Llanmartin, Newport, Mon. 

8rd, £8. No- 146.—Miss Monica M. Owe, CHfton House. Boscastle, ComwalL 

4th, £2. No. 141 .—Miss Nancy Hutton, 19 , ChSltem Avenue, Hi^er Bnmshaw, Burnley. 

5th, £1. No. 143.—Miss Maehe Julian, Tredinnick Farm, Liskeard, Cornwyi 

R.N. No. 147.—Mias P. Peer, Bectory Farm, Tibberton, Droitwlch. 

H.O. Nos. 142, 144, 148. 0, Noe. 22, 84,161, 

FLOWER SHOW, 

Glass i» —Qfoup of MisceOomous Plants in and out of Bloom. 

lit, £40. No. 3.—J. ii. Swanson, Wergs Hall, Wergs, Wolverhampton, 

Sad, £80. No, 1 .—James Cypher A Sons, ltd., Queen*s Boad Nurseries, C^heltetOutm, 
8rd, £15. No. 2.—T. M. Pbtoh, Highfleld Nurs^, Great Horton, Bradford. 

Class Z.—GdUectiqn of Delphiniums. 
let, £S. No, 4 .—Blachmobe A Lanqdon« Batlu 


Glass 3 .—Group of Tuberous Begonias in pots, 

1st, £20. No. 6 ,—BlaOKMORB a LANODON, Bath. 

Sad, £15* No. 7.—H. WOolman, Shirley, Birmingham. 

iSlsSStk^^Groupcf AipMdicandSemi-Ai^^ 
let, £20* No. 11.—STEPHEN SIM 8 , Brayoofct, BerhyehSre. . 

Sod, £15. No, 9 .—GBOR9E HoLWS, Feamlea Nursery, Oariton, Market BoBwortai. 
8rd*£lQ. No, 8 .—Hilwer&Sons. West HmNursedes, Winototer. ^ ^ ■ 

4tb» £5. No, 10.—M. PRIOHABD A SONS, LTD., Elverslea Nuweriee, ChrfsteShurcsh^ Hants. 

Class 5 *—Collection of Hardy Perennial Plants and Out Blooms (Boses 
and Shnbs excluded). - 

let, £80* No. 13 .—Bees, Ltd.« Sealand Nursetios, Qhestear. 

2ad« £25. No. 18 .-^up»olb; Seed Stores, Ltd., Woodbridge. ^ . 

Srdt £20* No. 12.—WsL AROTDALB A SoN> Ltd^ Ne^er Greem SMlel^ .. „ . 
4thy£15. No. 16 .—Habkness dt Sons, Gximge Nuiseiies, Leei:^ Bax, NoridtfBttrtm. 


Glass 6* —Best Collection of Tree Carnatiom. 

Ill, £15 Si OhsUeiw^t Cup* No. ipi-O* JiNfEiHA^, Ltd., Safli^ 

2ad*£10. No. 20,-HSTUART Low Co., Bu*Hm Park Nursery, BiWtaJd,MiadIewN. 


Class qf Out Sprays of Bordet Cturmtions^ 

IM, £15. No. 21,— Horace laheman, Queensberxy Numw, Th«^^ MeaaSi,,; 
Bad, £7. No. 22,— B. SMH® A Oo., Si Jdlm’e Nuwerles, Worcester. 


Olass B^-^oUe^ion qf Cut jSome^ ^ 


let, £15. No* 26.—B. 

Sad, £10. No. 24.-G. Gregory dtS0«3,Lm,<BdjC^^ 

8?ff£7. No. 26 .-tHOias BobINSON* PotObtaMl^^ 


Tern 



oxiv Awards of HoriicuUural Prizes at Wolverhampton. 

WOLVERHAMPTON FLORAL PETE CLASSES. 

*♦ Eiwess aul StarPerpgtnal Challenge Trophy. Nog. 34, 3d & 46.—R, Haeknrss & Co., 
The Rose Cardeits, 

R,H. Nos. 36, 41 <fe 47.—A. W. Towrsbnj>, 0, Cross Street, Beeston, Notts. 

Glass 9. —Mock Qard&ti. 

1st, Challenge Trophy & £7. No. 32 .—Haboxd MII.I.S (Gardbbs), Ltd., The BhylU 
Nursery, Merry Hill, Wolverhampton. ^ 

2n4, £5. No. 31.—TKOMAS Eitchbn & SON, Grove Lane Nurseries, Hale, Ohe^ire. 

8rd, £3. No. 27.—AKnara Ncesebies, Ltd., Moorlands Road, West Moors, Wimborne, 
I>orset. 

4th, £2. No. 29 .—Bbooesidb Nubsbeiss, Ltd., Headington, Oxford. 

Class 10,— Thirty-cix Blooms (distinct mrietiea). 

isi, £8. No. 34.—R. Habeness & Co.. The Rose Gardens, Hitchin. 

2nd, £4. No. 36.—A. W. TOWNSEND, 9, Cross Street, Beeston. Notts. 

3rd, £2. No. 33 .—Mb. & MBS. J. Gbeooby, Borrow Nurseries, Franche, Kidderminster. 

Class 11. —Twelve new Boses (distinct varieties). Boses not in commerce 
before 1930. 

1st, Silver Medal & £8. No. 39.—R. Habeness & Co., The Rose Gardens, Hitchin. 

2nd, £3. No. 41.—A. W. TOWNSEND, 9, Cross Street, Beeston, Notts. 

Class 12. —JSighteen Distinct Varieties of any Perpetual Flowering Boses. 

Isi, £8. No. 47.—A. W. TOWNSEND, 9, Cross Street, Beestom Notts. 

2nd, £5. No. 45.—R. HABENESS & Co., The Rose Gardens, Hitchin. 

8rd, £8. No. 44.—MB. & MBs. J. Gbegoby, Borrow Hm Nurseries, Franche, Kidder¬ 
minster. 

Class 13. —Display of Sweet Peas (any varieties)^ 

lit,. Challenge Trophy ft £12. NO. .50.—Rij^ Chabbenob, The Gardens, Lilleshall, 
Welhngtoa, Shropshire. 

2ad, £10. No. 51 .—TSohas Jones, June,, Bryn, Penylan, Ruabon. 

8rd; £8. No. 49.—G. H. BEOOK8HAW, Stock Lane, Hough, Crewe. 


ClsOk. 14 .—Display of Cut Carnations. - 
1st, Challenge Trophy ft £15. No. 52.—F. Bbew 52, Bridge Street, Walsall, 

EadiiJbits not for Competition. 

Large Gold Medals to :— 

No. 58.—AiotwooD Bbos., Wivelsfleld Nurseries, Haywards Heath. Carnations and Pinks. 
No, 55 .—^Bakers, Codsall, Wolverhampton. Delphiniums, etc. 

No. 56 ,—^Bebs, Ltd,, Sealand Nurseries, Chester. Hardy Flowers, mostly Delphiniums. 

No. 59 .—Fbane Cant ft Co,, Ltd., Braiswick Rose Gardens, Colchester. Cut Roses. 

No. 60.—W. A. Constable, Ltd., southboroug^ Tunbridge Wells. Lilies. 

No. 61 ,—Conways, Ltd., Halifax. Rock and Water Garden. 

No. 78 .—John Jbepebibs ft Son, Ltd., Royal Nurseries, Cirencester, Rook and Shrub 
Garden. 

No. 86 .—John Peed ft Son, West Norwood, London, S.B,27, Stove and Greenhouse 
' Plants. 

No. 96 .—Studley Oollbob, Warwickshire. Fruit and Vegetables. 


Gold Medals to :— 

No. 65.— Alex. Diokson ft Sons, Ltd,, Hawlmark, Marks Tey, Bssex, Roses. ’ 

No. e8.^T.~Ooiu 0. H. Gbey, I).S,0., Hocker Kdge Gardens, Cranbrook, Kent. Lilies 
and Rock Garden. 

No. 80 .—Sthabt low CO., BuSh HiU Park, Knfleld, Middlesex. Orchids, 

No. 82 ,—Haiwm Mills (Gaedbns), Ltd., The Bhylte Nursery, Merry Hill, Wolverhamp- 
ton. Rock Garden. 

No. 84 .—^Napebbs, Stepswater Nurseries, Taunton. Camatfons. 

No. 91.—L R, RTOSBLL, LTD., Richmond Nurseries, WIndlesham, Surrey. Water Lilies, 
A^uatio Shrubs, etc. . » » 

|b. 97^—Toooooolk soits, Tm>., Soutbampton. Vcetableg, 

So. mr-SBwan WBSB * BOSS (SSOTOBMPOP), la®,. •WorSaUr, Stoaibrtdee. 8we«t 
Peas 1^ Flowering Pot Plants. 

No. Baebbs, Cod^ Floral Displav. 

CsraaMaHW), m®, BMMon. Sotta. Bom mK lO&btiiH 
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Silver GUti Medals to : — 

No. B4 .--^ikn;bi NURSjffiiBS, Ltd,, Moorlaads aoad» West Moors, Wimbome. Alpine 
and Book Plants. , 

No. 68.— benjamin R. OANI.& SONS, LTD.i The Old Rose Gardens, Colchester. - Roses. 

No. 64 .—DanibIiS Bbos., Ltd., Nomch. LUleSjQladioli, Perennials, etc. 

No, 71.—BiWiiBE & Sons, West Hill Nurseries, winchester- Plants and Out Shrubs- 

No. 76 .—John Kunkbet, Rew Topiary Nurseries, Stanmore Road, Richmond, Suirey. 
Topiary, 

No. 78 .—Laxion Bbos, (Bedipohd), Ltd., Bedford. Strawberries and Roses. 

No. 81 .—^Maxwell & Beale, Ltd., Broadstone, Dorset. Miniature Rock and Heath 
Garden. 

No. 88.—^R. W. Peoctor & Sons, The Nurseries, Chesterfield. Roses. 

No. w.—D. Stewart & Son, Ltd., Pemdown Nurseries, Dorset. Bulbous and Herbaceous 
Bowers. 

No. 101 .—Whbatcroitt Bros., Ltd., Ruddington, Nottingham. Roses. 

No. 107 .—^Hewitt <fc Co., Banbury Road, Stratford-on-Avon. Dahlias. 

Silver Medals to ;— 

No, 67 .—^Brookside Nurseries, LtDm Headington, Oxford. Rock Plants. 

No. 69.—^W. G. Hasbins <fe Sons, uoy Pond Nurseries, Boumemoutb, W. (fiematis, 
Climbers and Wall Plants. 

No, 74 .—Miss M. Jolly, 224, Wellington Road, BIrchfidd, Birmingham. Cacti and 
Succulents. 

No. 76 .—Kelway ds Son, Ltd., Langport, Somerset. Pseonies and Delphiniums. 

No. 77 .—Horace Laebman, Queensberry Nursery, Thornton Heath, Surrey, Carnations. 

No. 79.—G. P. Letts & Sons, Hadleig^ Suffolk. Itoses, 

No. 87.—M. PRIOHARD & SONS, LTD., Biverslea Nurseries, Christchurch, Hants. Herba¬ 
ceous Plants. 

No, 89,—P. Rich, Hindlip Nurseries. Worcester, Hardy Cut Flowers. 

No, 92 .—John Soott ds Co., The Royal Nurseries, Merriott. Shrubs, Herbaceous Bowers 
and Camations. 

No. 94.-nJ. P. SPENCER & SON. Hockley, Essex. Dahliaa. 

No, 99,—:^ Veale, Tong Castle Gardens, ShHual. Delpbiniams, etc. 


POKESTRY. 

No. 87.—Special Silver Gilt Medal for the best Collection of ExhibitB to Capt. G. C. 

Wolryohb-Weitmorb, Dudmaston. Bridgnorth, 

No. 29,—R.N. to Lord Barnard (Shropshire Estate), Dppington, iToBIngjbon, Shiopahixe. 

The Prizes are First; Silver Medal; Second^ Bip^lledal. . 

Class 1. — Spmmeths cf Octh, Mm, Ash, Spanish Chesttmt, S^ocrnwre and 
TMber, or any of thkr varieties grown in Qreait BrUcm. 
lit. No. 1,—VisoouNT and Viscountess Swznton, Swinton, Masbam, Torkg. 

Class 2*— ^^Jectmene of Larch, SUver Fir, Dowglas, Sprvm and Fine Timber* 

[No award.! 


Class 8 .—Oak Field Oats for farm use. The gate must he made by the sSag 
regularly employed on me Fxh%bitor*s estate ttdtere the timber was ^otm, 

IsU No. 6 .—Chatsworth Estates Company, Estates Office, Chataworth, ^ 

Sttit No, 7.—CAPT. G. 0. WOLRYOHE-WHiTKOBa, Dudmastcm, Bridgnorth, 

R.1I. No. 8 .—Lord Barnard (Eaby Estate Yard), Estate OMce, Dppingtoa, 

Shropshire. 

H.0, No. 4. 

Class 4t*”^Fietd Gate for farm use, of any otfcer home^gnmn wood pr 
imMaation of kome-groton woods, 

1st, No. 11,—H. A, Benyon, Estate Works, « 

Sad, No. 12 ,—Chatsworth Estates company, Estate Office, Chatswarih, 3t3smeM. 

B.H. No. 14.—CAPT. G, C. WomYianii-WHiTMOEE, Ihidmaston, Bridgnorth, 

H.O. No. 10. ^ 

Class 6 .—Field Gale of Bent or^Oleft TimSber. , 

[No EXHTSEP.]: 

Class 6.—Ficfcet or Gale (sdf^sin^p 

grown tirnbetn ■ ' 

lit. No. 20,-^APT, 0. 0. WOtiRYbgR-WHCTMOI^Dl^ai^^ 

M No. 18,-0KATSW0»TH ESTATES COWPiinf, Est»to»3e, 
iUN, Ko.ie,—AraYE8TATECOMPA3rr,76,Hi|®iBtreet,'BjddgB^ 
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CHass 7 .—Tree Gtuxrd, The Guard must be made by the staff regularly 
employed on the Exhibitor's estate, where tke^timber was grown* 

Ut, JNTo. 21 .—Ohaxsworich Msssxeb Qowesur, Estate Office, Cbatswortli, Bakewelt 

Class 8 .—Fidd Fending of home-grown wood and made in Great Britain, 
1st, Eo, 22 .—Capt. G. G. Woirtchb-Weiiuobb, Dud^ton, Bridgnorth. 

Glass ft.— Park and other Ornamental Fencing of home-grown wood, and 
made in Great Britain, 

lit, 3S(o, 2i.—G aft. G. 0. Woirtohb-Whitkobe, Dudmaston, Bridgnorth. 

Class 10.— Forest Transplants and Seedlings, 

1st. No. 25 .—The English Fobestby Association, Ltd., The Enowle Nurseries, Caver- 
i^m Hdghts, Beading. 

Non-Competitioe Exhibits, 

Silver Medals to :— 

liOitD Babnabd (Shropshire Estate), Uppington, Wellington. 

Oapt. G. G. Woibycee-Whithobb, Ihuhnastoi^ Bridgnorth. 

CITY OF BiBiONGHAU Pabks Oohhxtteb, 161, Ctorpoiatl(Hi Street, Birmingham, 4. 

XiANp AGENTS’ Society, 76, High Street, Bridgnorth. 

TBIBBB DiraioniENT AssocfiATiON, Ltp., 69, Gaxmon street, E.C.4. 

Bronze Medals to ;— 

TISHBB, Sandebs & Go., 43. High Street. Market Harborough. 

ICouLn & BiiOoaiEB, Royal square. Windermere. 

R. A. Listee & Go., I/EP., Victoria Works, Pursley, Glos. 

W. 0. KiFiaNGBB, Marshi^ Michigan, G.S.A. 

GATE MAKING COMPETITION. ■ 

lei, 25, No. 1.—AHiBY Estate Go., 76, High Street. Bridgnorth. (William Evans 
and Stephen Icmee). 

and, £8, No. LOAp Barnabp's Raby Sebopshtbe Estate Yabp, tJppington, 
WelliitttoiL Sfaroptiiixe. (Richard Childs and Thomas Pritchard). 

8rd, £2, No. 2 .—aflby Estate Go., 76, High Street, Bridgnorth. (Edward. Burton 
and Samuel Cole). 

H.G. No. 5. 

WOODIANDS, PLANTATIONS AND ESTATE 
NURSERIES COMPETITION. 

Confined to Leicestershire, Wcfrwiekshire, Butkmd and Northamptonshire* 

The Royal English Forestry Society’s Gold Medal for the Best Plantation.—TRUSTEES OF 
THE Raglby Estate Ladies'Hill Plantation. 

I.— Where Bardwoods are intended as the final crop. 

Class (a). —Planted from 10 to 25 years, 

[No Entry.) 

Class (b).— Over 25 years of age, 

1st, Sliver Medal,—B ougbton Estates, Ltd, Kettering. 

IL —Where the fined crop is intended to be Conifers, viz,, Douglas Fir, Sitka 
Spruce, Norway Spruce, Japanese Larch, European Larch, Corsican 
Pine, Scots Fir, whether in single varieties or mixed* 

, Class (tk)*--^Planied from 10 to 20, years, 

dst, Siiyer Medal*—T rustees OF THE Eagley Estate, Aleester. 

8sd^ ^aze Medal*—T he Stanton Ibonwobks Co,, Ltd., Nottingham. 
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Class (b).—-Ocer 20 years of age, 

1st, snver Medal.—Mas, B. M, Ookant, Bnlwick Park, Peterborough. 

Sndf Bronze Medal —Thb Nosbiby Bstaibs Co. (Sir Arthur Hazlerigg, Bt.), Noseley Hall 
Leicester. 

HI. —Where Hhe irOenHon is to have a Mixed Wood of Hardwoods and 

Conifers, 

Class (a).—Ptowied from 10 to 20 years. 

£Ho Awabd.] 

Class (b). —Over 20 years of age. 

1st, Silver Hedal.~BoiTGHTOK Bstatbs, Ltb, Kettering. 

2nd, Bronze Medal.—T hb Kosblby Bstatbs Co. (Sir Arthur Hazlerigg, Bt.), XiToeeley Hall, 
Leicester. 

IV, —Plantations of not leas than one acre^ consisting of any Conifer not 

specified in Class II, pUmted not less Hum 5 years, 

[No Awaeld.] 

V. —Par the best managed Coppice or Coppice wUh Standards, to include not 

less than, three **falls *’ of different age and each of which is not less than 
cm acre in extent, 

[No BNTRY.] 

VI. — Pot the best managed Estate Nursery, 

[No Awabd.] 

VII, — Pot the best managed Woodlands on cm Estate of not less Hum 1,000 
acres ; the Judges to take into account examples of systematic manage^ 
ment for Hte production of timber, as well as ornamental planting, 
plantmgfor sporting purposes, and imprrmement of residential amenities, 
1st, Special Silver Gilt M 6 dal.-^>^BS 9 !BBS ot tbb Baoiby ESTAsns, Aloester. 


YOUNG FARMERS’ CLUB SECTION. 

Classes open only to Members of the Naticrud Pederation (f 
Young Parmers" Clubs in Cheshire, Derbyshire, Lancashire, Leicestershire, 
Nottinghamshire, Shropshire, Staffordshire, Warwickshire and Woreestershire. 

No. 30.*»The N.P.Y.P.0. Champion Prize and Mr. U. Boland Burke's Champion Cup 
for the best Balry Clalfto JouK Bowlabd with Outieafes TeUurlas Gem Srd. 

No. 23«*^iL.N. Mias B. BBIBIiBY, 

No* 109*—The N.P.Y*F*C. Chamjpion Prize and Mr. U. Boland Burke's Champion Cop for 
the best Beef Calf to Maby Paxmbb with Simon. 

No* IIB*—B*N. A. BOSTOOK. 

Class 1. —Dairy Heifer, am breed or cross, bom on or between Jamuxry 1 
and MarHt, 31, 1936. 

Ist, 40s. No. 4.—£Bn?H Haibb, Klimstone Farm, Long Compton, Rosa. (Shorthorn.) 
2nd, 30s, No. 6.— Phylms Hawb, Tower Farm, Uttle WolK^ Jenny, (Shorthwii.) 
3rd, 20i, No. 9 .—EPWabo HXOGIBSOB, Luddln^n Hairy, Stratfoid-on-Avaa. <Sborh> 
horn.) 

4th, 17s. 6d* No. 10.— Bbtty Sibbib, Staple Hffl Farm, WeUesbonme, Warwick. 

3th« ^1 Ss?^*N<I?'3.-^BAK Hawb, Klnystone Farm, Long Compton- Rnty.(Sh0J%)^) 
etb, las. 6d. No. 7*—WiMJAtt HBBITAOB, Church Farm, OZm, Warwick, Molly- 


7th, '6iV No. 8.—PHYIMS Hbnsof, Lower Clopton Farm, Stratford-on-Avon, Lupy. 
(SherthcKm.) 

R.H. No. 1.—DoaoTHY Abotbr, Samboume, Astwood Bank, Bedditoh, Day-Preain 
(Shotthom.) 

Class 2,—Dtttry Heifer, any breed or cross, born on or between April 1 and 
June 30, 1936. 

1st, 40s, No. 28.—Hiss B. SmaLBY, New House Farm, Weston, Leamihgton 3pa^ 

8 nd* 80i. No. U.—Miss M Bosyook, The Oaks, Bound! I^. (Shoriai^) 

3rd, 22.—Miss M. PAaaiss, G^lebe Farm, Oubbmgton, Leamingtcin Spa. 




cxviii 


Avxvrda of Prizes ait Wolm'hcmpUmi 1837. 


4th» 17s. 6d. No. 21.—MJSB J. PABEiss, Glebe Farm, Oubbington, Leamington Spa. 
(Short ho rn.) 

5tb, 15s. No. 17.—mss M. BVAJSS, Bunker's HiU, Oflchurch. Leamington Spa. 

Bth, 19 .—Bbth hunt. Kites Nest Farm, Beansale, Warwick, Seven. 

(ShorthionL) 

7fli, 5s. No. 24.—mss J. WHUHHOTTSB, Walwotth Farm, Bishop’s Itchington, Learning- 
ton Spa. (Shorthorn.) 

CTas^ 8 .—Dairy Heifer^ any breed, or cross^ born on or after Jvly 1, 1930. 
1st, 40s. No. 80 .—John RowntAND, CaUow Hall, Kirk Ireton, Outseats Tellurias Gem 8rd. 

2iid,^^^*^i^i4 .—Fbanh Fabb, Stanley Farm, Tr^les, . (Sho^om.) 

Srd, 80s. No. 49 .—^Bbnb yntirgAxtj Harbour Farm, Salwick, Preston, Marina. 

4th, Sllsl^^fdO.—H abbt Fabe, Stanley Farm, Proton, Daisy. {Shorthorn.) 

5th, 225- 6d. No. 84 .—Habry Waiebr, Pwo Bales Farm, Amiesley, Notts., Joan. 

6th, iisf^N^.-^AHES MOBI.BY, Pop Hall, Catforth, Ih-eston, Peggy. (Shorthorn.) 
7th, 17s. 6d. No. 36.—T. CowELi, Yew Tree Farm. Goosna^h, Tulip. (Shorthorn.) ^ 
8th, 15s. Na 42 .—Maby BbaeehwaitB, Nevrton Hall, Newton, Preston, Rose. (Short- 

9tb, iS^iil. No. 40 .—Wynn Pbabson, Whitehead Farm, Goosnargh, Princess. (Short¬ 
horn.) , 


(Shorthorn.) 

R.H. No. 45.— Gbbtetob Fabb, Yew Tree Farm, Salwick, Preston, Alice. (Shorthorn.) 

HX. Nos. 29, 56, 78, 77, 78. 

Class 4.—CTZub Temn of Three Dairy Oalvea. 

1st, 40s. No. 106 .—Wabwioh (k District Youno Fabmbbs’ Giub. 

2nd, 30s. No. 91.—KTUKHAM YoUNO FABMBBS’ GIiUB. 

8rd, 20s, No. 86 .—Dbbby Yottno Fabubbs’ Club. 

4th, iss. No. 107 .—Warwick & Dxstbiot Young Fabhbrs* Club. 

6th, lOs. No. 108 .—Warwick <fe Distbiot Young Fabubbs’ Club. 

6th, 5S. No. 108 .—Shipston-on-Stoub Young farmbbS* Club. 

B.1I, No. 92.— Kxbeham young Fabmbbs’ Club. 

Class 5 .—Beef Steer, any breed or oroee, bom on or between Janmry I ami 
June 30, 1936. 

1st, 408. No. 109 .—Mart Pabubb, Lower Spemal, Stndloy, Simon, nereford-Shorihorn 
cross.) 

2nd, 80s. No. 118.—A. BoSTOCK, The Oaks, Bonncil Lane, Kenilworth, (Shorthorn.) 

Srd, 20s. No. 110.—WcuDiAH Palubb, Lower Spemal, Siudley, BUI. (Hereford-Short* 
hom crosB.) 

4th, IBs. No. 115v—J ohn Hbnson, Lower Olopton B'arm, Stratford-on-Avon, Olopton 
Lad. (Hereford-Shorthom cross.) 

5th, 10s. No. 114.—T. Bayhonp Hills, 21$, Tile Cross Road, Haraton Green, Blrming* 
ham, Bill. (Hereford-Shorthom cross.) 

8th, 5s. No. 111.—B. Solus, Happleboro’ Green, Bedditoh, BUL (Hereford-Short 
cross.) 

H.O. No, lie. C. No. 117. 

Class 6 ,—Beef Heifer, any breed or cross, bor^i on or between Janmry I 
and June 30, 1936. 

^ Evans, Btmkers Hill, Offchurch, Leamhiigton Spa. (Here- 

ford-Shorthom cross.) 

2ad, 8ps. No. i^^BABBABA JONBB, The Homo Farm, Hampton-ln-Ardon, Peggy, 
(Hersfoid-Shorthom cross.) 

8rd, 20s. No. X31 .—Gbobgb Stbblb, Netheiton Hall, Elmley Castle, Pershore. (Hereford 
cross*/ 

4th, 15s, No. 126 .—Wh. E. Grbbn, Holt Farm, Studloy, Flora. (Hereford-Shorthom 
cross.) 

6th, " 

eih, _ _ __, 

strawberry. (Hereford-Shorthom cross,) 

H.O. 132. C. 127. 
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Class —Beef Heifer or Steer, any breed or cross, bom on or after July 1, 

1936. 

lsi| 40s. 133.^B. Br. Bjsicus, Bullock End Earm, Drayton Bassett, George. (Here- 

lord-Shorthom cross.) 

2ndf 20s. Ho. 137.—S. SoiiUS, Mapplekoio* Green, Bedditcih, (Hereford-Shorthom cross.) 
3ra» 15s. Ho. 136 .—Hoe£ GnBEE, Mappleboro*, Bedditdh, (Heteford-Slioitlioni cross.) 
4tht 5s. Ho. 135.—^DOBOTEY ABOEBB, Saxnboum^ Astwood Bank, Beddtecih, (Hereford. 
(Shorthorn cross.) 

R.N. Ho. 134.—0. PHiZiOEiiBA, Church Earm, SecUdngton, Jumbo. (Hereford-Shorthom 
cross.) 

Class 8 . —OVub Team of Three Beef Calves,* 

1st, 40s, Ho. 138.—AXOESIEB YOUEG EABHBBS’ CliTTB. 

and, 30s. Ho. 143.—Wabwioe ds Distbioi Young EiAUBBS* Club. 

8rd, 20s. Ho. 142.— STEA.woBj)-OK-Avoisr Young Ejjliosbs' Club, 

4th, 15s. Ho. 139.— Axobsme Young Fabsibrs* Club. 

5th> 10s. Ho, 140.— Ha3ipton-in-Aei)bn Young Eabmbbs* Club. 
etbf 58. Ho. 141.— Eajcpton-in-Abdbn Young Eabmbbs* Club. 


IMPLEMENTS. 

SiLoer Medals for New Implements. 

Ho* 659.—JOBN WxiiDBB, Lxp., The Cattle Market, Beading, for Cutlift Elevator. 

Ho. 908.—B. H. Hbal a Co., LTD., Plant House, Ealing, London, W.5. for Drainage 
Trench Digger. 

Ho. 919 .—Habubay Boilbbs LTB., Saxon Bead, Selhurst London, S.E.25. lor 
Sterilizing Eaizipment. 
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PRINCIPAL ADDITIONS TO THE LIBRARY. 

(TAe name 0 / the donor, or (he mode of acquisition, appears in italics 
after the title of eack work,) 

AomauLTUBJ^ Economics Rbsbaroh Institittb. The .^icul- 
tural Register 1936-37. A record of Agricultural Legislation, 
Organization, Supplies and Prices in the past year, Oxford, 

1937 . 1 .. JnsHtute 

— ■'' ■ Grass Erying* A Study of Production Costs in 1036* 

By R. N. Dixey and R. P. Askew .... Institute 

-Egg Prices. A Study of the Factors affecting Prices and 

Production. By 0. J. Beilby .... histiMe 

-Mechanized Com Growing. A Record of Three Years’ 

Experience, 1934-36. By A. Bridges and E. P. Weeks Institute 

- - - " . . . Milk Consumption. By K. A. H. Murray . Institute 

-Milk Marketing before and after Orgariization. A 

Study in Central Somerset. By B. L. Snith and H. 
Whitley. Institute 

-Tuberculin-Tested Milk. A Study of Re-organi25ation 

for its Production. By R. N. Dixey. 

Oxford, 1937 . InatiMe 

AoBiouxsnmAi:< Rbsbaboh Cot7N0ii:i. Grass Drying. A R^ort 
prepared for the Committee on the Preservation of Cfrass 
and other Fodder Crops. By E. J. Roberts, M.A., B.So. 
London, 1937 ....... OounoU 

Axmsxbono Coubob, Dbpabtmbnt 07 AoKroxnTTVBB. An Agri¬ 
cultural Survey of the Northern Province. By J. A. Hanley, 

A. L. Boyd and W. Williamson, 1936 . » « OoUege 

Abmskbono, S. F, British Grasses and their Employment in 

Agriculture (3rd ed.). Cambridge, 1037 . . • Purdumd 

Bkctxsh MursBUM. Afrioan Bees of the genera Oeratina, Hatictus, 
and Megachile, By Prof. T. D. A. Cockerell. Loudon, 1937 

Museum Trustees 

Bbixish Stanpabps iKSTiTxn'iON, J3.S. Apparatus and Methods 
for the Determination of the poroontage of b’at in Milk and 
Milk Products by the Babcock Method. Part £.—^Apj[>aratns; 

Part 2—^Methods. No. 766, October, 1937 . . InstUulion 

Cajdbvby Bbos. Ltd. Vitamin D in Cacao Shell. Reports on Rcoout 
Researches, including Investigations into its Use as an Acces¬ 
sory Fodder. Technical Senes 33“37. . ♦ . Company 

Canada Ybab Boos, 1937 . . . , High Oonmissiomr 

CoLiBGB 07 Estate Management. Travelling Scholars’ Reports : 

No. 3. A Survey of Sheep Management in Great Britain* 

By R. Owen Wood, B.So. 

No. 4. The Improvement of Bacon Pigs by Co-oporativo 
Methods. An exposition of some aspects of Oo-o|>oratiotL in 
relation to Pig Husbandry in Denmark and Sweden. By 
G. R, H, Bishop, B.So. 

No, 6. Observations on American Dairy Husbandry, By 
A. S. Foot. M.Sc, {Printed for prwate circulation,) OoUege 

“ Dbnmabx, 1937.” Oc^enhagen, 1937 . . Danish aowrmnent 



Principal Additions to the Library, oxxi 

DbLSGAXIOXS rOB the PbOMOTZON' of EcOEOMIO Co-OPBRA-TIOir 
BETWEEK THE Nobthebn Oouetbibs. Nortliem Countries 
in World Economy. Copenhagen, 1937 ... Damsh Leffcstion 

Ennis, J. C, B. The Feeding of Farm Live Stock. London, 

1937 . PubU^ers 

Food Cotooil. Beport on Costs and Profits of Retail Milk Distri¬ 
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Plant Products. New York and London, 1937 . . Pvbliskers 

Ho ARE, A. H. Vegetable Crops for Market. London, 1937 Publishers 

Horace Plunket Foxtndation. Year Book of Agricultural 
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Costs of Production and Financicd Results : XVIII.—^Finan¬ 
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-—— The Educational Value of Farm Accounts. By Jas. 

Wyllie. Paper read before Agricultural Organizers* Con¬ 
ference, Oxford, July, 1937 . CoUege 

Stapleuon, Pboe. R. G. The Bill Lands of Britain. Development 
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Thomsen, F. L. Agricultural Prices. New York and London, 
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Watson, Prof, J. A. Scott, and Mbs, May Elliott Hobbs. 
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Watson, Prof. J. A, Scott, and James A. More, Agriculture : 

The Science and Practice of British Fanning (4th ed. rev. 
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Ministry of AGRiauLTURE and Fisheries. Agricultural Statistics, 1935, 
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Report of Proceedings under the Diseases of Animals Acts for 
the year 1936. 

Report of Operations and Proceedings under the Land Drainage 
Act, 1930. From the passing of that Act (Aug. 1st, 1930) to 
March 31st, 1937. 

Report of Proceedings under the Agricultural Wages (Regular 
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(jk>vsBiniBNT Whtcb PikPBB. Milk Policy. Omd. 5533, 1937* 

HdTTSB of LobOS SbLBOT CoMMITTBB Oir AORIOtnDTUBB (Damagu by 
Babbits) . Beport, together with the Proceedings of the Coxomitteo 
and Minutes of Evidence, 1937. 

Fokbstry Commission. 17th Annual Beport for year ending Septoinbor 
30th, 1936. 1937. 

Ministby of Tbanspobt. Beport on the Administration of tho Bead 
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Department of Agriouiturb fob Scotland. Agricultural Statistics, 

1935. 

-Twenty-fifth Beport, being for the year ended 3lst December, 
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TAe iSociefy ts md^bted to wameroua Chvmment Departmmta, ho&t at 
homo and abroad^ to AgriouUural and Breed Sodetiea and kindred inetUndiorha^ 
for eopiM of their Annual Reports^ JournadSj Stud, Herd^ and Flock Books, 
Prooeiedinga, Tranaaebiona, BuUetina, and other documents received regularly 
for Ihe libtwry in exchange for copies of the Journal, as well as to the Editors 
of agricultural omd general papers for the current numbers of tfmr publicationa, 
which are placed for reference in the Reading Room. 


THE MBRABY 

is open every week-day from 10 till 4, except on Saturdays and 
on those days when the Council and Committeos are meeting. 

^vemors and Members are entitled to take out books, upon 
paying the oarri^e of the same and all expenses from the time 
of issue to the time of return. Books of reference and selected 
books will not be issued. 

One month is allowed for the perusal of books# 

Governors and Members shall be liable to pay the full price 
of Any boolte borrowed by them which may be lost or damaged 
during the interval between their issue an<i return. 
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